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Forecasting of Foodborne Disease Caused by Vibrio parahaemolyticus in Shanghai using Grey Model
GM (1, 1) LU Dong-lei, WU Chun-feng, DUAN Sheng-gang, LUO Bao-zhang, XU Bi-yao, LIU Hong (Food
Hygiene and Foodborne Disease Control Department, Shanghai Institutes of Preventive Medicine, Shanghai
200336, China) * The authors declare they have no actual or potential competing financial interests.
Abstract: [ Objective ] To forecast the incidence of foodborne disease caused by Vibrio parahaemolyticus (VP) in
Shanghai by establishing grey model GM (1, 1). [ Methods ] The Shanghai foodborne disease surveillance data in 2007-2010
were processed by Excel 2010 and used to build GM (1, 1) model. After tests of accuracy and applicability, the model was used
to forecast the incidence rate of VP-related foodborne disease in 2011 and 2012 for verification. [ Results ] The GM (1, 1) prediction
model established was X(#+1)=124.32¢"¥-47.14, r, (relativity) =0.614, C (posterior error ratio)=0.24, P (small error probability)=1, —a
(development coefficient)=0.59. The average relative error of model forecast results versus actual data for 2011 and 2012 was
57.48% and 3.90% respectively. [ Conclusion ] The precision of the GM (1, 1) model warrants application with caution in short-
time (2-3 years) forecast. The predicted incidence rate of foodborne disease caused by Vibrio parahaemolyticus in Shanghai is

increased according to the established model.
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Table I GM(1, 1) model calculation using the incidence (/10%) of foodborne disease caused by Vibrio parahaemolyticus in Shanghai in 2007-2010

ARy , FEBRAITHE X, LAES 91D E HfH Z WEF-I5 2z Xz T & S 7, TR AT X,
Year Real incidence Incidence accumulation Mean Mean square - Forecast incidence accumulation Forecast incidence
2007 0 77.18 77.18 — — — 77.18 —
2008 1 133.78 210.96 144.068 4 20755.70 19273.37 177.88 100.70
2009 2 170.26 381.22 296.0894 87668.96 50413.02 358.55 180.67
2010 3 375.59 756.81 569.0135 323776.40 213713.10 684.73 326.18
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Table 3 GM(1, 1) model applicable range reference
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Development coefficient Applicable range
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<03 L. -
Suitable for long-term prediction
GM( 1, 1)BAYA] F T35, bR AT L
(0.3,0.5] Suitable for short-term prediction, be cautiously used
in long-term prediction
(05.08] JHGM( 1, 1) ASETRA RS S350 17 i
o Be cautiously used in short-term prediction
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o Should use residue modified GM( 1, 1 )model
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Unsuitable to use GM( 1, 1 )model
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Table 4 Relative error between forecast value and actual
value of incidence rates of foodborne disease caused by Vibrio

parahaemolyticus in Shanghai in 2011-2012

A0 (Year ) 2011 2012
T %95 % ( Forecast incidence, /10°) 588.88 1063.16
SZPR 2% (Actual incidence, /10°) 1385.11 1106.29
AHXHR 2% ( Relative error, % ) 57.48 3.90
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