N SRR A

96 Chinese Journal of Zoonoses

2013, 29 (D

DOI:10.3969/cjz. j.issn. 1002 —2694.2013.01.021

i A SO RS R A G ol e W I 1 i

wme g R'AR RS WBLE OHLARAFLE FLLHRI,.FAL

W OEBM A REFXRON S A KR E TN 6 A 7 7R K3 e E R 7 TOW AR A A R T 7 |
MA. AiE FH SAS9.13 % M48y #f 8 JF 7] TNl & 4 (time series forecasting system) ¥ /T Z#E 5 o0, KA 2005 £ 1 A &
2010 4F 12 A By BB AR IR AR 2011 £ 1 A £ 2011 47 6 A B ERIEHA , R ZJR W 2005—2010 F K H 2 A K #m &
W IE A AR 48 B A (Winters method-additive) R0l & . £5i8 B4 0T 2 98 Bodr o B ) T K W R BT B9 T, B A 52 TR
B R 1E

KEBIA X AR K W 5 B E A R A

o E 4% 5 :R373.2 X #EFRIRAS :C XE4S:1002—2694(2013)01—0096 — 05

Application for Winters model on epidemic forecasting
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ABSTRACT : We aimed to construct time series model for forecasting the monthly cases of hepatitis E in Chongqing Munici-
pality. The monthly cases of hepatitis E from 2005 to 2010 in Chongqing Municipality were analyzed by time series forecasting
system in SAS 9. 13. The model was established with the data from January in 2005 to December in 2010, and the data in 2011
was used for model validation. As a result. the Winters method-additive model was the automatically fitting model. In brief,
the monthly cases of hepatitis E in Chongqing can be fitted by Winters model with an excellent application, and the model is
practical for forecasting and warning hepatitis E epidemic situation in Chongqing.
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Tab.1 Monthly cases of HEV in Chongqing(2005—2010)

0

Year 1 2 3 4 5 6 7 8 9 10 11 12
2005 5 5 11 15 7 11 6 5 3 5 3 4
2006 12 13 20 18 13 12 8 12 1 7 7 8
2007 12 15 38 26 27 23 16 15 11 7 10 12
2008 14 12 14 26 20 7 9 15 12 3 6 7
2009 12 24 27 22 6 7 11 9 6 8 12 14
2010 22 27 61 38 45 33 38 19 13 23 29 43
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Fig. 1 Monthly cases of HEV in Chongqing(2005—2010)
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Fig.2 Correlation coefficients of autocorrelation and partial

autocorrelation of the raw time series data
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Fig.3 White noise tests and unit root tests by automatically fitting
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Fig.4 White noise tests and unit root tests after modification
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Tab. 2 Parameter estimates of Winters model of HEV in Chongqing (2005—2010)

Model parameter Estimate Std error t P
Level smoothing weight(w,) 0.39124 0.0711 5.4998 <0. 0001
Trend smoothing weight(w,) 0.0003519 0.0125 0. 0281 0.9777
Seasonal smoothing weight(ws;) —0.14262 0.0701 —2.0342 0. 0458
Smoothed level(a) 3.70082 - - —
Smoothed trend(b) 0.01984 - — —
Smoothed seasonal factor 1 —0. 06001 — — —
Smoothed seasonal factor 2 0.12731 — — —
Smoothed seasonal factor 3 0. 65601 — — —
Smoothed seasonal factor 4 0. 63640 — — —
Smoothed seasonal factor 5 0.21601 — — —
Smoothed seasonal factor 6 0.07973 — — —
Smoothed seasonal factor 7 —0.05735 — — —
Smoothed seasonal factor 8 —0.08774 — — —
Smoothed seasonal factor 9 —0. 58599 — — —
Smoothed seasonal factor 10 —0.55781 — - —
Smoothed seasonal factor 11 —0.36690 — - —
Smoothed seasonal factor 12 —0.15341 — — —

Note: The residual variance of the model=0.12641; AIC=251.71224; R*=0.762

Autacerrelations Partial Autecorrelations

-1 -8 -§ -3 0 2% 0SS .75 1 “1 -8 -5 =3 0 % 05 .75 |1

Correlation Coefficients Corralaticn Coefficients

BS5 EELSEEREXRAHEMEERXIREHN
Fig.5 Correlation coefficients of autocorrelation and partial

autocorrelation model fitting
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Fig. 6 The scatter plot of HEV cases and Winters model fore-

cast values

EFF G, B K H KR R 67, 50% . 58. 21% .
—31.60% .8.97% . 147. 47 % , $E78 2010 4FH4 K 3

F3 WEERI 2011 £ EREBRT KRB
Tab.3 Prediction of model of HEV from January to June in

Chongqing, 2011

Forecast Relative
Actual
Month (95% confidence error
value
interval) %)
41,42
2011—01 47 11.87
(19.37—178.06)
51.45
2011—02 74 30. 47
(22.63—101.10)
89.92
2011—03 109 17.50
(37.33—183.62)
90. 82
2011—04 82 —10.76
(35.68—192.20)
61. 44
2011—05 63 2.48
(22.89—134.44)
55.22
2011—06 59 6.41

(19.56—124.70)
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