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Abstract

In september2019, the outline for the construction of a powerful transportation country
was issued. The investment scale in China's highway construction field is increasing year by
year. At the same time, large-scale highway construction projects are also accompanied by
many safety risks, especially in the project construction stage.

This paper discusses the practical problems that should be paid attention to in the
construction of risk early warning evaluation system in the construction stage of highway
construction project by summarizing the three dimensions of the selection method of
evaluation indexes in the construction stage of the project and the trend from risk
management to risk early warning. The combination of literature reading method and expert
investigation method is used to determine the risk early warning evaluation index of
highway construction project construction stage, and the key index is selected after risk
identification based on statistical analysis method to construct the risk early warning
evaluation index system of highway construction project construction stage. At the same
time, based on the fuzzy consistent preference relationship, combined with the triangular
fuzzy theory, this paper constructs the risk early warning evaluation model of highway
construction project in the construction stage; Under the guidance of the authoritative expert
group, build and divide the risk early warning level of highway construction project
construction stage.

Finally, relying on the Chengmian highway construction project, this paper applies the
risk early warning evaluation model based on the triangular fuzzy number method to the
actual project, analyzes and evaluates the project risk in the construction stage of the project,
and the evaluation results verify the practical applicability of the model, feasibility,
effectiveness. At the same time, according to the risk early warning evaluation and analysis
of the Chengmian highway construction project in the construction stage, and focusing on
the actual situation of the project, the corresponding measures for risk response are put

forward for the prominent practical problems in the construction stage of the project.
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EB=F ANRERIEE LM X EER S RIE

3.1 MEMEFN R NIZEERYE)E
3.1.1 ZETEN KR IFNIERR

FERA R 2 B AL it B B POEAEAN S bR iR R IR, 75 200 2 A E 1
PR AT TG G o RN RA WA IEME BORE i, SRTIFE PR A A 1R b 32 2]
O BT it B B A R AR . AR SRR 2 e A5 S R Y
WAER A ME . THED . AR ARSI, RIMASRE I iR m 2 RGN x4
BT F KRS PP LA B PR . (R A R 2 00T H e LB B b BEORIR 22 KRR b
AG A, HIBS &R AR T2 REEARML R, IR R bRt
ATE B G, T DASE SRR SR A5 SR . A B B F i R B e
PRI TN E B TR, IRANERIHTHIA L .
3.1.2 LRAEEERIMERENK AR PHYZ 5T

O BT F i B S B SRR, A Bl B B IR R s B,
AEART T A PR A 24 1) RS0 RE S F e SR AR B s R TR, 2 B A 000 e
i B XIS FOUE DA 2 [ AT BR300 RS B0 H RS B A W
EG AR T R, R R B R IRZ TR0 R K B

BART0: FINTERAF IR 23 B g B0 H it I BOXURLAR B, X 77 A= 14 B R
S AT BET R A KRR BEAT R B, 2 L a2 K T AR RIS, T LA Z i
U H i TR BT LRFSRIZAT, R AZEE RN A 7 BT LR A, ST, IR
N B VLT it T BT A 0 TR 280 R XU i R P IR R o LI FRATTE 5 R 2
GEPEIS, Db ZIEKE S VR (KR A5 5 18 B AT A
3.1.3 RREERYE MR E RIS AT

On BRI F R R BORRS PR TR bR AR R PP, A2 BN A G A KU B R Y
W, T ANTRT SR T H i T BOE B R SR N NS . AR A BB it TR Bl
R, FRATLAVERE —MEN, LA K RAFAE RN AW R % 2 5 5
BN RO TR BOI R, IXAERE AT DR NI 2 (A5 B3 T, ]

13



7PN S T e A8

CARA DR RS ZAN UG 2 TR S 22 oA IR T LR, DAt DR XU 15 S AL S LA 2 1]
BB IE R . A BB H Sl A RE T, O AEREAT RS PRI 30T R 5
HAWIANE, AR a2 5 A B 1T . EX QI H g AR, T
F A8 B3 S B2 T IRl W] E 2 A A A RS, 7] IR 22 e R 70 E RIDHE A2 A= 1) JRURS: 7T e
JRFR) o RN R AR AL L, I B I i XS X PR BV it AT s UG 352 2

3.2 M1 XERE TN IEfRE R
3.2.1 RPETRETANRHRIEBUR T

O3 B U IOT ] it L B RS T VA 8 b 28 B 56 42 5 B PPN R RIK R AR AE —
SEMIAERE, AR5 % BRI IR R, BEbn Z I ARG R ik, &
SCHESE R s £ 0 H e LB B TRV PPN FE AR, BEWRFF AT REE. B
FHULHC . JZ RN T AR I 4 T ) S S FE AR AR R IR AL

(1) ATtk

eI % 3 Y T e L B R T AN R b, 0 ZIEE A TR M A5 5 25 Bt By
B AR R UG R 3 o IR e B i S 1 T e L o R IS T AN b A i 4 T 19
FLSEFRIH 2 B g 1 TR H it L B B TR PPN I 2 p 0T H R S R i, A R T
ZIH AR S I SEPR RS, R 10 H i & R H AR oK

(2) Rk

MEI 2 B g e H it LB BORS TS PP Fa s, BRI T PP RAESEFRiE
TS R A AR SRR L A B S S W o THTRT it T B A 0 U, TR A B b 1R 8 e T
AR, AT LU R SR T AR R, DUABISERR @ I T oK . AR A B8 i Wi
TR BT E RIS TE RS I AR, 7R T R et T 2 R
[ L SE Rt FE v i HE AR AR AL, FE R E feARIE T, ROZIE B — @ s, B
TRA T, T R R

(3) Rt

O B BT it L B XU TV AN R A A R H 2 R bR A = R bR A
i, SRV R Z HE R BRI Z R . AN F TR bR 2 (8] 1Ok R AN
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TEMIREL, DS S MR R Z MR, MBI, BESNE, 2
FEHAN VRS 2 BRI H KU RS e, TG BRI T H 7 A XU B 256 SR

(4) AR

FEVEE IR 2 s ER V00 H i LB B XU TN R AR AR 22, B FTE A B R 01 H it T
B B b B B VR A M o SR P A 0 B R B 200 H R a, SRR B T2
WA IR H R, 8 S b 2 R 8 B AN 2B 1 F 72 AR A — Bk
3.2.2 REFREITMNIERE I &

TEIIE 23 B 100 H e LI BOPANFRARES, 1 56 B0 A B B 0 H it TP B i
GRDVRE T T, ARG LI B2 R H R, FEHHCH RHAT 0, &9
FEABAER] 3R B IR AN TR L B 3R, AT A SR 27 285Dt B BB IR T VAR i b
Fo UL A BRI H i TR BOF IR BRI 77 VE . SCERBIEE . T KB AL 40

29
~F o

AR EER I SCHR B 5270 5 5 S TR 5 (0 T3 10 oRf 2 2 6 A B0 00 H it L By
BOoPAFaAs, S8R T 5 SCHR B 2 R it B B KU A 2 - 5 I B A, R G2 70 T T
H it TR BOX R PUE PP F b, A DR LB BOXBE T U B AT R AL 2t A 2.

e 2 e T F W B BOH N SR AR &R, EZR ISP RR:

2D MMM SCIRE R TR, BT 5 4N 58T A g e it H it TR BoX,
Bz FE bR (0 STk, 38 08 SRR 70 A R ICLY it i BT B R B vP i AR o SRR AR 7T
XF Rt T BRI R s, ARG, [F STk SR B fE Ar B AT A

B BB FIHRIREATIT 0, TR IR R B ESR AR, M A B
SR B H it LB BOXURS TS PPN SR br ik &R
3.2.3 REETEIFMIRIRME RV SHE

DN BRI XU VR 0% i B Al 2 S S KU PPN R AR IR 2R, U TR PR B 1 12
FRGEH, XNEPFOras R EEEE R R IR TR, RATEEE
PR AR SEE, g2 2 AERIURNILE, EriEL D238 HE
BEAGEA, AR AL M RS VE R AR BT TR R B, BATL A
TG R A TR R ER, 7 EEAN RS A SR R B AT AR OC IR (A A X X
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877 A= 14 i) U EE HERA (0 0 Ao DRI, 28 B el it B BOXUS TV PP Fia iR &
WIS Z SV IR BT Fe bR, FEL I & BRI TR J5 e A0 58 S R SR I 2R S VP 18
INLS P

AP FRAR G R LLSCHR IS ROV T, XA 5 48 P 24 s et H i TR B XUz 4R Fm
I FESCHR R A1 28 AR IR B AT AN IR R G b e W (2018) AESCE i HY it L
BrBOASFEAR LIS BT AR AN L SR M DA AR A R it A S
T RERAGH, BB ARG, T T2, ARS8 T 5
ZAREFEIRA L AP G RRIESEDS, R (2017) FE3CE P H il TR BOXRS:
EARELAE: W TUPEM T 20K B A R K S oA ARk N LR A7 AE
ZARNEGERAT N ZaBE 5RFI. AL ZHAFE ., Blmmel, RIR & %
PR A TR R AEDY . YFIg4s (2019) 7830 R HY il TR B R 48 bR
B SRR EE SN RN SR ZEHFE SR HUMBLE et .
FAK AL SCE 4 LR BOX B TR b G e SHBRERXRS . BOR BT MR AR
RN T B TR RS IR AESE TR A FBAS i XU 550250

AN bR SCRR G A AT, RO IR T A B A 2 S BT i B BOXURG i
LVrUr bR ARE LR A BRI A R E NN AT &R, Wik
WPE SRR AT e 0 T8, REAAamtE. REYE. BRME. T, L5106
L= Co 2R 10 A7 ZORRE 2> i 2 BET H i LB BOXURSE R, R EAT IR B4 K
ST, TR BRI R AR R SCER R SR UK AR EAT SR A, BRI LR (AD ML
Y (B) « Wi LHZ (C) =AYEEREATIAZE, W15 F 2 i i BT A i LR B XUz )

P FEARA R, BARIIER 3.2 P
& 3.2 M THBRS BUE PP R bn ik R A1 D 12 8w

—ZARbR YRR EX4& =7
7 T TR AL
7 B T XU A12
B3 TR Al
i THAR (A PRI ST AL3

RHEE SRR I TR XS A4

Mrige TRE X A2 TRBE S T X A21
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— R dahr -7 E L = AR by

] 312 T XU A22
E O TR A23
K et T X A24
TR TR XURS: A25
FF2 0t T A% A31
. TR it T X% A32
Rz TFE KRS A3
B7 R A33
TP R KR A34
I T2 22 4 KU A4l
HoAth TFE X A4
I ) T 22 4 XS A42
Bt 77 2 5 0 T B UK A5
BEHAR B Bl P AR N AN K AS2
FoAR G AS Rk T2 AR ZERA A AS3
HAREAE AL AS4
3z A RE 1A I ASS
HAREZ AR B11
N AL FRRE 1A 2 B12
TR AR Bl
WA ME AT B13
HREIEI B14
‘ AR HF R R B21
it T (B)
H AR 254 XU B2 EHEHRRAKE B22

Hu i {22 520 B23

*x

T B31
==K fEk R B3 I B B32
e fhise 2 Sl B33
AR Cl1

i TZHE (O A IF A Cl1
A EXT R AR C12
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— R dahr -7 E L = AR by

& F AN C13
BTG A& A2 C21
ZARAFEHE AERIAE C22
HLZUAR C2 N2 TRZE AR RS AN 2 C23
WA RMERAS S I C24
Jiti TR T EA Y C25

3.3 MG TmETNIEiRARIL
3.3.1 FEEEMIZIT

FEZ I 0T 10 47 % 5 WL ARG Rl b, WD R 7 it B BORURS TR PPN Fig b ik
Fo IR H it T B TS PPN R RS BRI, R A R 7, RS
TR BT 7 50 B3R AT A ey g 1) XU TR VEAN 4R W 4 R AT AL o

WA SR E AR =N

(1) B 20 8 2 000 H i L Y1 B (0 5 A 155 LR AT 167 SR 10 ik

(2) RSO )26 L A % SR AE s

(3) FIH Likert 1 25 f 3, 4% 18 B BRLRE 1~5 (R MERATHT 20 CRAEA N B LS9 .
332 AEEELHAIITR

AR % G VI E e L B R T PN R bR R TR & R B RO R, F 2
PrPIE A BRI H S AL AREIH BV RAL AR I H B LA AREIH

AL, HARXGTR SR 3.3 Bis.
#£33 RIRAE BN R S HERE

HEAEE Hw HAorE (%)
5 91 70.0

7 53]
5’8 39 30.0
1~5 4F 15 11.5
TAELE 6~10 4F 35 26.9
11~15 4F 40 30.8
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15 %L E 40 30.8
s I 5 A 25 19.2
I8 T H it TR 40 30.8
TAEHRAL
o3 BT H Bh g Brh A 25 19.2
oI H W A 40 30.8

3.3.3 @AEEIE LKA FELE

(1) R TR PPN Fi b s 2 A TR 28 10 36 K T8 07 20

Y G DR [ WS R S MR SUBE FEE AR O PRUSS: T VPAN 48 R A ) 2 A TR 2
F BRI A7 2 SRS A A AN 9 T A 2

(2) RS TRE PPN Fabr ik ARG T 2 1] 45 [0

VAT ) RO 130 4y, SEBRIEIN 104 43, HhaHE 8 AR, 15
BARRHE G EN 96 1, HREA 73.8%, FHorh RIS 2 7] 4 B0 R E

R 3.4 .
£ 3.4 RBUAEEBR BN R 5HERE

eS| B (D Bt (%)
N TSR A 16 16.7%
I H it T AL 34 35.4%
YNSRIk S e g EA 15 15.6%
APRIH AT 31 32.3%
Bt 96 100.0%

334 PFERENEESHES

(1) A G

A7) 2 RS B o i 2 B A et o A B AT R A5 2PN SR b b AT BAL o A
SERAN G BRI TR bR . SR BRI B 0 A H o 28 [ 105 A0 0 A HY FR b A SE M R
&, BOULH P B A 45 R ) S E AN AR R R R R

A GE i Cronbach's a 2 % (Se MG REGE) AF fatn & BERI S % ik .
# i Pl Cronbach's a RECRILMIFE LM A, —BEBE, B2 Ut B Fr e B 48 br ) A
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A B TE S B IZIRb R LM T 4 R B B B R S [z i
PR B Fabn A R AR, 7 Z TR IR b 88 A BRFEFr . Cronbach's a 58 £ 24 2
N

kg3
O(—E(l— 2 (31)

A kR ERCOEIEE, ¥ sHRERGBI T ZBHM, st LB a-rH)E
i %

EE i R, @ W E A F I BIE, 4 Cronbach's a RECK T46T 0.6 I,
TRAE T AT A2 (938 F5 KF s 24 Cronbach's a R EU7E 0.7~0.8 I, J& T4 8 AT {5 [X 1A
*4 Cronbach's a REGEIT 0.8 I, BN AMIKIEFR A BT EREMRS. R2, &4
Cronbach's a REUIET 0.6 B, 75 RE B TH i 2 % A B 100 H it T B B TR VR 4
ARG A

AR A G A SPSS17.0 %I H 17 17 45147 Cronbach's o R4 ) &AL 5,

HARZE R K 3.5 fios.
K35 BEEIMERE

LAY R MR AT 5 Cronbach's o Cronbach's «

All 0.897
Al2 0.566

B EE TRE XS Al 0.913
Al3 0.893
Al4 0.874
A21 0.886
A22 0.884

Mr ik TRE XS A2 A23 0.875 0.906
A24 0.898
A25 0.897
A31 0.862
A32 0.891

P T FE XU A3 0.918
A33 0916
A34 0.885
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FRAR R I B AT f5 Cronbach's a Cronbach's

A4l 0.574

Fopth TFE R A4 0.920
A42 0.522
A51 0.878
A52 0.860

FAREHREE AS A53 0.846 0.906
A54 0.826
AS55 0.532
Bl11 0.906
B12 0.887

1T AN B1 0.914
B13 0.861
Bl4 0.853
B21 0.907

H AR5 XU B2 B22 0.888 0.920
B23 0.894
B31 0.901

#HAfERIE B3 B32 0.873 0.904
B33 0.861
C11 0.588

& AR C1 Cl12 0.592 0.910
C13 0.566
C21 0.841
C22 0.893

HARE C2 C23 0.884 0.922
C24 0.867
C25 0.896

M EFF A12. Adl. A42. A55. Cl1. CI12. CI13 [f] Cronbach's a R E(E /N T
0.6, o A12. A4l. A42. A55. Cll. Cl12. CI3 ZIf&. B Al2. A4l. Al2. A4l.
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A42. A55. Cl1. Cl12. CI3 X 7 Mabrsbh, Fofth 2 g I H it T B B RS 7 o
NHEFRIE TR T 0.8, IX R W KUK TV PPN F b 2 8] 128 B AR DG ME AR LL A4
HARbR Z A1 — B 2 b2 2 A RPN K

(2) VAT v 25 B U 53 BT

R MR S W B I S FE AR A R AT Gt TR SR, ARAER ISR, o
ProPAOFE AR B 6 AL SR, AN SR RO 43 M 77 T8I 32 BT 54 38 B 43 M i AT L8 40 AT
SR R 43 Mridsn 24 i S 1 0 I e T o BB R, TR PP AN A 1k R HEAT AR B

HRYFKMO (Kaiser-Meyer-Olkin) {E [ K /N PPN R AR EEAT ARG 0BT, KMOKL IR 4
T B F T L ] 4 B AF D% SR O (A DG R A FadR, W KMOME K T-0.5, Ui B
Bartlet3RKE AT S0 1R 7 (H A A BEME, Er] Lt — DX AR bR AT R T3 9. KMO

SN RIE/ASWAE
2 X rizj

ZZ#,-QZ#Z Zi;ejrizj.l‘z...k
N3 3.6 fr, AR BRI 2 G AT RAA S KMO {54 0.6, FF& 170
P AR

KMO = (3.2)

£ 3.6 AERBIITERR
AR [Al¥ 1 2 3 4 5 6 7 8

All 0.928

BRI TR A1 A13 0.941

Al4 0930
A21 0.919
A22 0.932
MR TR A2 A23 0.926
A24 0.884
A25 0.886
A31 0.828
Bk TR XU A3
A32 0.864
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A SRR

A33
A34
A5l
A52

FARE S AS
A53
A54
Bl11
B12

1T AR Bl

B13
B14
B21
HAR&ATE AR B2 B22
B23
B31
HRMBERIE B3 B32
B33
C21
C22
ML C2 C23
C24

C25

0.887

0.798

0.824

0.812

0.520

0.820

0.799

0.804

0.870

0.841

0.904

0.828

0.905

0.870

0.819

0.861

0.899

0.800

0.815

0.835

0.863

M EZE 3.6 TLLE H, A53 K745 H BEAHE /N T 0.6, 12 BBUZERI S #T (R A
JEI, RCRAZAEARAER . BR AS3 Fabrst, FABPENFEARA R P 4R RS 200 B i B
BRT 0.7, @3RRY, FHZERST T BRABEIARE, e K,

BT GRUE I3 ATV 2 i S Ve I it L B RS T AN HR B A 22 R b (1915 FE AN
ROEREIE AT, FEFR A12. Adl. A42. AS3. AS5. Cl1. CI2. CI13 ANl 2 ZE R4 5
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B, B T o i S VT e L BB T PN SR AR A 2R, B8 3 AR in it

THEAR AL THY B i TAHL C J 8 A RIEFF A 30 M=K IEHR, WK 3.7 s,
3.7 AR BSE B E TR B TP AR A R

— R dahr 1% =10

= AR

R TRE KU Al

Mr TR A2

JETHA (A

BETE TRE MR A3

ARG T AS

AR Bl

it T, (B)
H RS AF XU B2

HRSEKIR B3

i T4HZR (C) HEUARSE C2

24

A FHE i TR ALl
HEIEAI ST AL3
TR BRI B TR RS A14
TRAE STt T XK A21
4 T XU A22
B Mt XU A23
K i T XU A24
TREE L TR A25
FE20E TR A31
PRt T XS A32
B R A33
R R A34
BETE 77 St TR KU AS1
BETH A8 T Bl B AR AN S B AS2
FARE R I L AS4
FREZ ARG B11
S AL FERE S AN 2 B12
Y E A1 B13
HAEiE R B14
AR5 R R B21
LA EHRRAKE B22
Hiu 880 s 22 520 B23
KL H B31
FRrI2 3 B B32
FERRAL % S B33
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— i ARbr /& =g XL

GAREFEHEMEIAZ C22
L2 TSR St R AN 2 €23
B RMERAS S I C24
it TALSUR T AR 2 C25

3.4 KENGE

AN B 3 I R SR A S RS IV PP (R SR I E R R I, BTSRRI A R, AT KU
EVE SRR, B 5E G B KUS T DR FE AR U U L S U598, X 28 s e it
H it T BRI TUE VE A faAn A R AT WD AR R B R AR T, EFEa
B Ve F ARG e o, X KU TUE VPO F AR R S5 1A, T RS FEAN U AR &5
G D5 IR R IR RS TUE VR T Am i R BEAT AL, B 2 B S e 00T H it T
B BRI FRUE VPO FE AR 1 &R o
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ENE AWEREEIMENERERE

4.1 XEETZEIEN 5 E
4.1.1 B#H—HIREFXFR
T B 1 I H it B B XU TV FE bR B B B — e BRI, mlRes &
BN FR bR A BE AT BAL M, DRI AT B TR0 — BUm I o0 R 8 A B R 15 I
H e [ BERUBS: TIEPEAN 48 bR R Fa b A
FEOR — U If 5< 2 72 Herrera-Viedma 25 N2 H 1), 1Z 71 E&1E AHP (JZ IR HTiE)
(PIAEal b3 AT kol BANR AL T X, FRAR T FE AR 2 TRIAE B PR R IR AL
R T HEFR L B A —FUE L1 & AR, B — BUm i R R — BHE AR 2 N 7E
B anAREE (2018) FETHUM — BUR LT < R 1R ML ARAT B4 XU T BT 711421,
T (2018) T —EUR LT O 2% KR A DY AT PR ), 223k (2021)
FE TR0 — BUm I o R AR5 s AL I H B PR RE I TR SR,
ol —BUm i e R E SR 1.l 2. i 3 ik
(DAL FRREENX = [x1, %0 X ], XTSI HANIEAR T R R A: A = (a;)a; €
[5.9] T I EAMERI LT X R AP = (py). py € [0,1], WP = g(A), HI:
A g BB R0 H S W SEERR T AT R R 4, R4 pR 41431,
(2) 2. KRBT AP = (pij), p; € [0,1], NI
Py t Pjx = % 4.2)
A Vi <j < k141,
(3) @3 KRBT R RP = (pij), p; € [0,1], M-

it
Dii+1) t Pi+1)(i+2) T oo +Pi-1; +Pjk = “T (4.3)

A Vi <Jo
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Fad oy A AR B, JUH R A3, A XA i AR BAX n - 1M 4R

WP RV E /Gl
4.1.2 RMBETEVHN IR ERTEE

(1D BFT 5

M 1 5 A R BT A OGS S U T Fe by, Ak R AR
MR — Ol MIbR L, HEHATLRGVESY, IR Tahr B LA W AR R .

O\ B BT it L BRI T PR AR HE B A R RN R AR C (0 = 1,2,0m), KR
TRE (k= 1,2-,m), AN CRI (n—=1) IRFEFXTLL:

C C Cs * Ch
C, ] a1 * * *
C2 * ] ak23 * *
Ak=
C; * * 1 dy * (4.4)
* * * * ] @ proipm
C, * * * * 7

o b F R A6 R 3 th S SR C AR A C AR AT LU R
WM. af = 18R FUNCHFFAC G MMM of > 19R %%k
FCARHRIG T TR KT R A : b < 13084 SAHC IR0
TR 5 C MR A A .

(2) FaiHOM Rl %

FIR MBI ECRAF % 7, K5 (44) BOERE(a oy -ab, | VTR,
[0, 1] HIBOE, SR 108 A0 — B 7 56 2 10 i B2 3 4 R 47 11 5275 31

k[41-43],
pij .
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Ci G Cs * Cy
| 12 p o ox ok x
Co | Iphm 12 phy * (4.5)
pt=
Cs * I-pfs 172 phy *
* * * * 12 proim
Cn % * * % ]/2

(3) Ptk
IR ERA NG BpL R, HHH T ERAE[0, X, WA ERL, w7
ATRCE TS R4S RATERE [0, 111X ], U 75 SRt 55 45 SR e 30 [0, 1] IX 4]
O3 VI H it BB TUE PP PR AR AR R b, S AN SRR AR T B T T K
XHEAR WA R, IR (4.6) BT
pij = %Z;{nﬂpfj (4.6)
(4) THHEARE
&t P = (py), THEAEEER I H i TR B XU TUE DR Fabn A R b A Fi A 1
TRIRFAREE, %R A7) BT
s; = %z;;lpij (4.7)
O3 I H it L BORUR TUE PR PR AR R P AR R IORCE, %R (4.8)
BT

Si
— ¢n
Zi=1 Si

(4.8)

42 RBGTRETNREESL

2HTE AN KRBT E VN M TIRR 2, R EGE . N LA k.
TOPSIS . HRILAE VPR UL SRR S5 2 Rk . BRI % B s, W
HRHE A T R RS TR R R IR AT 45 R, N A4 X 258 A4 A\ i 45 4 AN Ty
RE AT B Tk . TE I ILoR R T iR A B A BRI b () 22 5, B0 SR (5%
HAE NI TR BRI TT %, RSO0 FE 2 s 2 B H i B BOXUS T A, 20 Ar sebn
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WHRN RIHE R, a8 B RBAFINERRE, AR T = MBI 02 R XU T
LSy it

= AR B 22 % Van Loargoven 2 W i — FBOR v 33k, kR T
R E MYE TV, BV RO RE, T HLPPA R R 1 35055 L SO0 A N A AR kAT
PR, HLL 24 30 s 9 XA 9 DN EE BB H U LS 260, TRz N AE
B, EPEE (2021 HET = ABMIEBR SR BE KRG L el BTSN
T = AU EE N TR XS BEAT TG AIE 78 0T 481, A v A3 (20210 FH = At
BRI F0KOR] TAE R 00 B XSRS, T (2021) T [m] i 12 W 1) = £ SR 2 o
FITEMT T, = ABRIEBOR AT P HE S IR R, SRR RIBORIE . AN
SERHAT RSk, R VAN E R 20 M 7 VA LS Rt ok 22 4 SR, A8 T
HEN SRR ME N 53 B B il 5 IR 32 1) 44 it o
42.1 ZRBRMBUEEX

(D EXL: ke = (a,aa,), EF0<a <a,<a, Ha. aZal) EAFF
Tty a ATIAME, Magh2 =MAEME, Ml (4.9) Frorbl Ma < x < a, A=A
KRS IR R L

ai__aél,al <x<a,
a; (x) 0, K% (4.9)
a:_a;‘u,am <x<a,
% a=(a,ama), b= (bybuby,), W= FABHIEIEHN:
a+ b= (a;+ bya,, + b,,a, + by,) (4.10)
w* a = (wa,wa,,,wa,) 4.1

1 /1 1 1

_=(_ L _) (4.12)

) )
a a;’ am ay

FESKBREIN R, = AR AT R A4 RENE BRI PEAR T, — AR B 4
Fr AR Hot g o it 2, R BRSO B A Oy L e, RIS BEAR 2 kAT
TR AT LA T G SR8

BB D= MEBEU = GmwbY, H. BoR=MEMAUN LR m¥or
MU EME: wRoR = MEOEUR N S, X R T S 0 FR bR 18 BG4
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7PN S T e A8

[191 R Rt aT LA, A HIHC 7 BRI R R IR IR Z AN BB . bR 2 8] B AR B 55
S LRV SR =g Il 1O 5 G0 i G 8
(2) %)Z 2: ﬁz%*ﬁ*ﬂﬁi&a: (abamlau)’ )I_I\U:

E(q) = {20t (4.13)

E(a) @ = MBI a PUHIEEME, ARIMER E T 3R 18 SR MUSPIR B I ol, AT
BUEYEEIN[0,1]5%, A > 0.5 I, B RFEE MW T B HA < 0.5 I, TiHR
Fmla TR A = 0.5 0, WYKL T PR, MEAERNHFIEEIZEL = 0.5,
FERXT TR WA TR TR IRAY, BT DLOREE — Mol B2 ) A 3400,

(3) }—\HEX3' 1&&%”%%5&?14 = (al-j)an, aij = (alij,amij,auij), aji = (alﬁ,amji,auﬁ),
S Qiij + Qpji = Aij + Aji = Qyj + a4y = 1 ) Qi = Api; = Ay = 0.5 ’
0 < ay; < QG < ayjp FHHi, jEN, MAR= BB EAMERE

(4) %X‘I-: A= (aij)nxn, )ﬂ\]JAE = (E(al]))nxn%j/l = (au)nxnﬂﬁ,ﬁﬂtﬁfﬁlﬁo

(5) E5: A= (ay) . ichy= G, Fri, jEN, NH = (hy), A = (ay)

aji nxn

P EL AR A i RELRE o
422 ETZ= AR X ERB RIS
(1) 55— XWTORN R NTE 5 AR = A Bt 4T i€ .

B 5 W FURT RO 23 B i e I H it i XU T VR Fa A AE (1 X2 . R
B FE PN fabr A p I Zdahr, MFRRN: C(i=1,2+p); =HIEWH q
i, MFRN: CyG=12q9); n DWFAILFEHE (k= 1,2-n). FIH[110]H X5
BN FEAR A R I01E 5 R B = A BT ROR, W3R 4.1 Fs.

R 41 RETETHEIRGREIES ZEN= A5

BEAR =B
R1% (Very Low) (0,0,2.5)
ik (Low) (0,2.5,5)

1 (Middle) (2.5,5,7.5)
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