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Table 1  The number of injured people from 2003 to 2014

ARGy WRINME| ARG WRDNME|| ARGy IUME| ARGy W

2003 172 2006 209 2009 297 2012 521
2004 163 2007 246 2010 367 2013 608

2005 202 || 2008 319 2011 477 2014 582
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Fig. 1  Logarithmic plot of the number of injured people
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Table 2 Self-correlation and partial self-correlation function AR

(p), MA(g) and ARMA(p,q) models
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Fig.2 ACF of the logarithmic data for injured people
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Fig.3 PACF of the logarithmic data for injured people
HE 2 AT At ACF By BB R &4, 1M & 3
H PACF W EITEFRIE R . (R R i s 1)
Wik AN R | 5 2k — 2R
2.3 RBEIER
H A OCFIM A O sR B BUE FRIE L2 B T
XS ) BEASTE ] 455 28 o 250 0 A AT s 0F — 2D A
B, 38 AR E B R FH B /)N SR 2 TR 1 25 E )
(FPE) F 75 b A7 5L 10 v D) ( ALC) , HCXF b7 o ) s 45
Bapilib)
Jree (d) =N_d7 (3)
fuc(d) =NIn o* +2d (4)
o N WIS PR AR AN B, 07 SRR R 25 0 2%
d AR ZHL, BT R B 8, R DR 25 6 2 A%
BT 54T
DAAZ M5 NEON Bl — B 22 53 17 910 R 8], 4 i) 326 B
AR p, g BB SH A4S A TR B £ (AT £
Ho AWrECE BRI, 256 5 TR ALY frp (H
H e T8, IS AT REAT I 2 Y 52 90 A 8 BN AR /DN XA X
N7 A BN O R e AR T R 3 LR A
ARMA(1,2) #5587 {8 N 0.0161, f,. 18 K




% 6 1]

JHREAE . JET ARMA 5 BP 2 [ 4R [ 7= i Jo e 22 4 JXUG: F3300) <117 -

-3.9721 , R AR E B /NG B ARMA (1,2)
o FE TR IR R S AT N fre AR
F3 ARMA R fp (EAN £ fE
Table 3 Values of fi,, and f,;. in the ARMA model

(p,q) Seree St

(1,0) 0. 0360 -3.3017
(0,1) 0. 0303 -3.4764
(1,1) 0.0414 -3.0911
(2,0) 0. 0285 -3.4798
(0,2) 0. 0342 -3.2985
(2,1) 0. 0208 -3.7179
(1,2) 0. 0161 -3.9721
(2,2) 0. 0694 -2.1819
(3,0) 0. 0276 -3.3993
(0,3) 0. 0204 -3.7357
(3,1) 0.0182 ~3.7005
(1,3) 0.0733 -2.1270
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Table 4 Comparison between original values

and predictive values

O Jhh P {E W MXRE/ %
2012 521 536 15 2.9
2013 608 673 65 10.7
2014 582 639 57 9.8
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Fig.4 Comparison between training values and

objective values
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Fig.5 Estimation of the error between predictive

values and objective values
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Table 5 Comparison of the two prediction model
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Safety risk prediction of product quality based on the
auto-regressive moving average prediction ( ARMA )
model and the back propagation ( BP) neural networks model

ZHOU RongXi CAI XiaoLong CUI QingDe XU BuXiang

(School of Economics and Management, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; This paper monitors the safety risk of product quality by forecasting the number of injured people. First,
based on the time series data of the number of people injured by the product, the auto-regressive moving average
(ARMA) prediction model and the back propagation (BP) neural network model are employed to forecast the the
number of people injured by the product. The predictions of the two models are compared and analyzed. The results
offer a method for the safety risk management of product quality.

Key words: product quality and safety risk; ARMA model; BP neural network; risk prediction



