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Abstract: In modern market economy, with the increasingly fierce
business competition, supply chain management has become recognized as
a business model. Each node enterprise in the supply chain must strengthen
the supply chain risk management because of the management risk arising
from supply chain management business model. Based on this, this paper
provides scientific basis for supply chain risk management decisions with
evaluating comprehensively supply chain management risk from whole to
part and making an empirical analysis.
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1. INTRODUCTION

Enterprise can achieve the expected target by improving the overall operation of
the supply chain level, and also can make the supply chain operate in designed state
by assessing and then reducing supply chain management risk. This paper makes
a quantitative research in the perspective of supply chain management risk [1].
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2. PROCESS OF SUPPLY CHAIN RISK MANAGEMENT

Firstly, Supply chain managers must be able to identify risk in the process of
supply chain management through anglicizing the whole process of supply chain
management, and then systematically classify and identify the existed and potential
risks using various methods [2]. Secondly, we need to identify the factors of identified
existed and potential risks and assess the risk tolerance of each node enterprise in the
supply chain. For the second time, we need to develop and operate the practicable
measures according to supply chain management objectives. Finally, we must
monitor the process of implementation ensuring supply chain run in accordance
with established goals, meanwhile adjust the supply chain operation under both
external and internal environment changes [3,4].

3. COMPREHENSIVE EVALUATION MODEL WITH
FUZZY AHP

Separately make a comprehensive evaluation of suppliers, manufacturers, vendors in
each node in supply chain, and then design a supply chain management risk index
system [5-7].

Table 1
Supply Chain Management Risk Index System

Supply Chain Management Risk Index U

Operation Risk U; Finance Rish U; Technology Risk Us Market Rish Uy

X11 X12 X1z X4 Xo1 X2 Xoz X31 Xs2 X3z X34 Xa1 X2 Xus

X11 — marketing risk, X;5 — collaboration risk, Xi;3 — supply risk, Xi4 —
product risk, X571 — current liabilities, Xoo — assets liabilities, Xo3 — equity ratio,
X31 — production technology, X3 — inventory technology, X33 — transportation
technology, X34 — information technology, X4; — demand risk, X4 — price risk, Xy3
— competition risk.

According to the evaluation index system, we can establish analysis model with
fuzzy comprehensive evaluation method.

Suppose factor set U ={ U; U, Us U, },

Ur={ X11 X2 Xi3 X },Us={ Xo1 Xo2 Xo3}
Us={ X31 X3» X33 Xs4 }JUs={ Xs1 Xy Xy3}

Suppose reviewsset V={Y; Y, Y3 Y, Y5 },

Y7 — Higher risk, Y5 — high risk, Y3 — General risk, Y; — Low risk, Y5 — less risk.

Comprehensively evaluate each U;(i =1,2,3,4) .

Because we cant obtain all the quantitative data of index X;; , we need to judge
the degree index r;; describing the degree of X;; belonging to Y according to reviews
set V' with Delphi method or random survey.
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Establish judgment matrix with AHP method and then solve the matrix.
Firstly, we need to solve the largest eigenvalue A.x and eigenvector Z =

[ Z1 Zy -+ dy ]T. Secondly, normalize the eigenvector,
. T
Wi = nzl ,W:[Wl Wy - W4]
Xz,
i=1
CI = Ar;;‘j;", RI is the index value to judge average random consistency of a
matrix.
If CR = % < 0.01 , we can include that judgment matrix has satisfactory

consistency ratio. Finally, we can obtain comprehensive evaluation model by
synthesis operations of fuzzy matrix, and then make a overall assessment based on
supply chain management risk.

4. EMULATION ANALYSIS

According to the comprehensive assessment on a company’s supply chain man-
agement risk with supply chain risk index and reviews set, we can obtain fuzzy
judgment matrix.

(028 0.14 025 0.2 0.13 ]

0.25 0.16 0.24 0.21 0.14 0.7 0.2 022 024 0.17

Ry = , R 02 018 03 0.2 0.12
0.26 0.18 0.23 0.22 0.11 022 017 02 032 0.09

| 0.23 0.16 0.28 0.24 0.09 | - -

0.13 0.21 0.3 0.04 0.32 C 017 02 031 024 008 1

02 016 015 022 027 | b | 0ol 0 0 05 009
' ' ' ' . 0.3 0.15 0.17 0.23 0.15

| 0.19 0.21 0.24 006 0.3 | L J

R3 =

Test the consistency of judgment matrix with APH.

1 5 7 3 0.573
Sl 1412 | 0145

=117 a1 a4 | oose |
1/3 1/3 4 1 0.226

Amax = 4.012, CT = 0.004, RI = 0.9, CR = 0.0044;
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1 3 6 5 0.57
131 203 ] 0.228
G = /6 1/2 1 1/2 V=1 0086 |
/5 1/3 2 1 0.116
Amax = 4.0116,CI = 0.038, RI = 0.9, CR = 0.0422;
1 2 0.4
Co=| 1 1 2| ,W=/|04],
/2 1/2 1 0.2
Amax = 3,CI =0, RI = 0.58, CR = 0;
1 3 3 7 0.534
131 105 | 0218
Cs = /3 1 1 3 V=1 oass |
/7 1/5 1/3 1 0.06
Amax = 4.057,CT = 0.019, RI = 0.9, CR = 0.021;
1 1/5 1/2 0.122
Cy=|5 1 3 | ,W=| 0648 |,
2 1/3 1 0.23
Amax = 3.004, CT = 0.002, RI = 0.58, CR = 0.0034.
B 0.265 0.15 0.25 0.209 0.126
po | B2 | _| 0192 0186 0248 024 0.134
“ | By | | 017 0.202 0.239 0.096 0.293
By 0.226 0.156 0.239 0.276 0.103

Through calculation above, we can obtain weight vector of X layer compared to
U layer:

Ny =[057 0228 0.08 0.116],No=[04 04 02],

N3 =1[0534 0218 0.188 0.06 | ,N,=[ 0122 0.648 0.23 ].

Obtain weight vector of U layer compared to A layer:

N =1]0573 0.145 0.056 0.226 |,

By =Ni*Ri =[0265 015 025 0.209 0.126 |,
By=Na#Ry=1[0.192 0186 0248 024 0.134 ],
By = N3+ Rg=[0.17 0202 0.239 0.096 0.293 ],
By=Ny*xRy=[ 0226 0156 0239 0276 0.103 |,
B=NxR=[024 016 0246 0223 0.131 ].

Give corresponding marks according to the five levels divided into by reviews
set: F' = (10,8,6,4,2). And then we can obtain the total score of this supply chain:

0.24%10+0.16 *8 +0.246 * 6 + 0.223 x4 + 0.131 * 2 = 6.35 > 0.5.
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So we can include that this supply chain has higher risk. Similarly, we can

obtain the total score of this supply chain in respective of suppliers, manufacturers
or vendors:

5.

Suppliers: B = [ 0.26 0.18 0.23 0.228 0.102 ] , total score is 6.536;
Manufacturers: B = [ 0.23 0.12 031 0.22 0.12 ] , total score is 6.24;
Vendors: B = [ 0.227 0.162 0.265 0.21 0.136 } , total score is 6.268.

CONCLUSION

By comparing the size of the total score, we can find that the management risk
arising from suppliers is the highest. So this company should firstly strengthen the
integrated management of suppliers to reduce the risk of supply chain management.

REFERENCES

[1] DU, Dong, & PANG, Qinghua (2005). Comprehensive evaluation of modern
methods and selected cases. Bei Jing: Tsinghua University Press.

[2] SUN, Dongchuan, YANG, Lihong, & ZHONG, Yongjun (2005). Mathematical
methods for management. Bei Jing: Tsinghua University Press.

[3] LIU, Gang (2005). Supply chain management. Bei Jing: Chemical Industry
Press.

[4] ZHANG, Cunlu, & HUANG, Peiqing (2005). Supply chain risk management.
Bei Jing: Tsinghua University Press.

[6] XTAO, Meidan, & LI, Congdong (2007). Assessment of supply chain risk based
on uncertainty theory and fuzzy method. Soft Science, (5).

[6) WEN, Xiang (2007). Discussion on types of risks of supply chain and the
prevention measures. Railway Freight Transport, (4).

[7] WAN, Chundong (2007). Theoretical analysis on source of supply chain risk.

Journal of Tianjin University(Social Sciences), (6).

13



	INTRODUCTION
	PROCESS OF SUPPLY CHAIN RISK MANAGEMENT
	COMPREHENSIVE EVALUATION MODEL WITH FUZZY AHP
	EMULATION ANALYSIS
	CONCLUSION

