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Fuzzy comprehensive evaluation of imported alcohol safety risk based on AHP and risk matrix
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Abstract: Objective To improve the prediction and early warning ability of the customs supervision department on the
safety risk of imported alcohol, ensure food safety in China, and accelerate the efficiency of customs clearance, a fuzzy
comprehensive evaluation model of imported alcohol safety risk based on analytic hierarchy process and risk matrix was
constructed. Methods Based on the expert investigation results, the weight of each index was determined using the
analytic hierarchy process, and the fuzzy membership matrices were obtained using the risk matrix. Subsequently, the risk
value of each index was obtained using a fuzzy comprehensive algorithm. Simultaneously, a dynamic adjustment factor was
introduced to finally realize the risk grade evaluation of specific batches of imported alcohol. Results The safety risk level

of imported alcohol for China was medium. Among the analyzed items, methanol had the highest risk value (82.917),

while natamycin had the lowest risk value (52. 083). Conclusion The recommended detection items can be output by the

established model according to the overall risk level of imported alcohol and the risk value of detection items. The model

has high reliability and can provide a reference for the safety risk assessment and management of imported food.
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Table 3 Improved Saaty 1-9 scale method
B 5 HR{H

P [1.000, 1.444) [1.444, 1.888) [1.888,2.332) [2.332, 2.776) [2.776, 3.220) [3.220, 3.664) [3.664, 4.108) [4.108, 4.552) [4.552, 5.000]
[1.000, 1.444) 1 1/2 1/3 1/4 1/5 1/6 1/7 1/8 1/9
[1.444,1.888) 2 1 1/2 1/3 1/4 1/5 1/6 1/7 1/8
[1.888,2.332) 3 2 1 1/2 1/3 1/4 1/5 1/6 1/7
[2.332,2.776) 4 3 2 1 1/2 1/3 1/4 1/5 1/6
[2.776, 3.220) 5 4 3 2 1/2 1/3 1/4 1/5
[3.220, 3.664) 6 5 4 3 2 1 1/2 1/3 1/4
[3.664, 4.108) 7 6 5 4 3 2 1 1/2 1/3
[4.108, 4.552) 8 7 6 5 4 3 2 1 1/2
[4.552,5.000] 9 8 7 6 5 4 3 2 1
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Table 7 Judgment matrix of the first—level index

Iﬁ] E Bl BZ B3 B4 BS B6
B, 1 1/2 2 1 1 2
B, 2 1 3 2 2 3
B, 1/2 1/3 1 1/2 1/2 1
B, 1 1/2 2 1 1 2
B, 1 1/2 2 1 1 2
B 1/2 1/3 1 1/2 1/2 1
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Table 8  Judgment matrix of physical and chemical indexes B,
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Table 9 Judgment matrix of contaminants B,
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Table 10 Judgment matrix of food additives B,
Iﬁ:l“ E C}l (‘32 C33 C34 C35 C36 C37 C38 C39 C310
Gy, 1 1 2 1 1 1 1 2 1 1
G, 1 1 2 1 1 1 1 2 1 1
Cyy 1/2 1/2 1 1/2 1/2 1/2 1/2 1 1/2 1/2
Gy, 1 1 2 1 1 1 1 2 1 1
Cys 1 1 2 1 1 1 1 2 1 1
C, 1 1 2 1 1 1 1 2 1 1
c,, 1 1 2 | | 1 1 2 1 1
Cy 1/2 1/2 1 1/2 1/2 1/2 1/2 1 1/2 1/2
Cy 1 1 2 1 1 1 1 2 1 1
Cyo 1 1 2 1 1 1 1 2 1 1
R Ay B R HE 190 28 S XU, 1A A A 19 25515 40, BIVRURS:
Table 11 Judgment matrix of biological toxin B, (4,450 5 14, 3 14 a7 20, o 1130 26 XU 8
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Table 13 Judgment matrix of other risks By AR B P b SRR AT o HER . X
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C,, 1 1/2 1 1/2 1 1 " et e e L s \
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Coa 2 ! 2 ! 2 2 U L) I3 150 XF e 15 AT, A A 4G ) it
o Lo R 5 SR 5 S B O R R o

[0.167 0.3330.333 0.083 0.083 |
0.000 0.250 0.500 0.250 0.000
0.083 0.417 0.250 0.250 0.000
0.0830.167 0.4170.167 0.167
0.000 0.333 0.500 0.083 0.083

1 0.083 0.333 0.500 0.083 0.000 |
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Table 14 Weight value of evaluation index system and value at risk of each index
SR (HbRE)  — SRR QRENZ ) 8P ECE KU Z YR bR (R R AAE fAR BT KR A
T C)| 0.082 0.014 0 67.917
HLAE 4R B, 0.170 72.368 :M%L'f 0339 00611 82.917
e, 0.359 0.061 1 68.333
HHEC), 0.200 0.034 0 62.500
T 0311 7375 HC,, 0.500 0.1553 71.250
? AL C,, 0.500 0.1553 76.250
TR B H AL C 0.111 0.009 9 57.083
WAL IR B H A AL C, 0.111 0.009 9 56.667
JBd S 2R B AR Cy 0.056 0.005 0 52.500
PILFTE C,, 0.111 0.009 9 52.083
. R C 0.111 0.009 9 68.750
BB B, 0089 8883 {%ﬁi‘a%’éffu}scm 0.111 0.009 9 66.667
TARALELER A C, 0.111 0.009 9 64.583
68.316 SR Cy 0.056 0.005 0 53.333
R ELT R C,, 0.111 0.009 9 53.333
e Cs)f 0.111 0.009 9 57.917
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F 15 2020—2021 P FE AR M ABE S TR AR K LA (n=193)
Table 15 Batches and proportions of liquor not allowed to enter China from 2020 to 2021(n=193)
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