544 B 8
2016 ££ 8 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 44 No. 8
Aug. 2016

TEHE. 0253-374X(2016)08-1292-05

DOI:10.11908/j. issn. 0253-374x. 2016. 08. 023

ETRYUEN 5 5 R 5 7 8ot B9 3255 5k B XUBE 53 47

KE#H, THME
(FFFRE B8 5EM¥ERE, B 200092)

TE BN AR KM 1) XURS: J0 A7 v Bk = 7 2 8 AL T 2k B )
R 1R T 2 TR 4R BG RUR ( OC B G et FMEA
R GRRGYD T7 k. A EME ISR IITH R
BB T 5 R T 52 RN O B AR B, Ol FMEA /N2
o 2% B SR OB EASUEE PR R IR (G R B IR T 38 45 b 2R 2%
BB SR BE 388 1 HE P R 2 S SR 5 vy KURSE . B
SR 9 XU 2 B R GIBE T 1 iR T BA IS PR A A 2.

KB : BARKNE; MR T KRB SRR B
LI REXKRE
HESES. F27 MERARER: A

Improved Failure Mode and Effects Analysis
Approach to Risk Analysis of Bidding Strategy

YOU Jianxin , DING Yingdi
(School of Economics and Management, Tongji University, Shanghai
200092, China)

Abstract: The improved failure mode and effects analysis
(FMEA) based on the fuzzy set theory and gray relational
theory was proposed for the solution to effective quantization
questions of risk analysis in bidding strategy. First of all,
combining with the fuzzy set theory, the fuzzy linguistic
terminology set of the failure mode and corresponding fuzzy
numbers were established, and the different failure modes
were evaluated by the FMEA team. Next, the relevance ratio
of different failure modes was calculated using the gray
relation theory and the risk order of failure modes was
confirmed by sorting. Risk analysis cases of biding strategy
illustrate the usability and effectiveness of the proposed
approad.

Key words: bidding strategy; risk analysis; failure mode and
effects analysis (FMEA); fuzzy set theory; gray relational
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Tab.1 Meaning of various evaluation linguistic terms
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Tab.2 Evaluation criteria of FMEA
TEMIES EHERE I XK B
R <1+ 20 000 1 <1t 20 000
L >1: 20 000~1 2 10 000 2/3 >1+: 20 000~1 : 15 000
M >1: 10 000~1 2 100 4/5/6 =115 000~1 & 800
H >13%100~1: 20 7/8 >13: 800~1: 40
VH >1: 20 9/10 >1:140
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Tab.3 Occurence of fuzzy linguistic terms corresponds to triangular fuzzy number

. g EHIE S AR
R L M H VH
1 0.3 €0,1.3,2.8) (1.6,3.3,4.8) (3.8,5.8,7.8) (6. 8,8.3,9.8) (8.8,10,10)
2 0.2 €0,1.3,2.6) 1.2,3.0,4.6) (3.3,5.3,7.6) (5.8,7.8,9.8) (8.3,10,10)
3 0.2 0,1.3,2.3) (1.4,3.5,5. 1) (3.5,5.5,8.2) (6.6,8.6,9.8) (8.5,10,10)
4 0.2 €0,1.3,3.0) (1.5,3.4,5. D (3.6,5.6,8.0) (7.0,8.5,9.8) (9.2,10,10)
5 0.1 0,1.3,2.7) (1.3,3.3,4. 8 (3.4,5.6,8. 0 (6.7,7.9,9.8) (8.6,10,10)
A 1.0 0,1.3,2.7) (1.4,3.3,4.9 (3.6,5.6,7.9) (6.6,8.2,9.8) (8.7,10,10)
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Tab.4 Crisp number of fuzzy linguistic terms
e A R L M H VH
VL8 1.3 3.3 5.7 8.2 9.8
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Tab.5 Crisp number of fuzzy linguistic terms

in a numerical example

W R BOAE R S [9) D
SRR AR L L H H R
FE IR B RO H M R
THER H H L

I 5 BN IR H H M
TRFE R IBORTE VH L H

FTR= FE R HET. AR R AR
VRO AR SR 4 FBOIE S R TEXT R IR I K, ST
T AR

8.2 82 1.3
8.2 5.7 1.3
{(z;(D} = ]8.2 8.2 3.3
8.2 8.2 5.7
9.8 3.3 8.2
ERBRZEMEENS L RAER TINS5 .
10 10 107
10 10 10
{(zo(®)} = |10 10 10
10 10 10
110 10 10/
B =0, 5. RIEAR OB TR S S %
FREE ] () S ZR B0, AR B AT IR 0 R B AR R
[0.740 0.740 0. 3497
0.740 0.526 0. 349
0.740 0.740 0.412
0.740 0.740 0.526
[1.000 0.412 0.740]
B % R E MR B SRR R B
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Tab.6 Risk ranking of failure modes (introduction of

{&Cao (D y Ij @)y =

improved FMEA)
AR KB Herp
AFFE BT 0.712 8 1
&I B R 0.576 2 2
IE % S R 0.549 2 3
THAZER 0.526 4 4
SLhR TR B 0.513 8 5

KT TG FMEA Jr ik B2 N B XGRS HE
JREER, AT LL B .

7 KHEXMRKEHEF (54 FMEA)
Tab.7 Risk ranking of failure modes {traditional FMEA)
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R B I 7 6 2 84 5
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