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Table 1 WTI Weekly Oil Price ( unit ; dollars/ barrel )

i [a] T H i [a] T i [a] T H i [a] T fi [a] T

2009-01-02  46.35 2009-05-22 60.32 2009-10-09 71.03 2010-02-26 79.20 2010-07-16 76.28
20090109 44,53 2009-05-29 63.66 2009-10-16  75.75 2010-03-05 80.25 2010-07-23 77.60
2009-01-16  36.92 2009-06-05 68.09 2009-10-23 79.87 2010-03-12 81.70 2010-07-30 78.17
2009-01-23  42.20 2009-06-12 70.92 2009-10-30 78.50 2010-03-19 81.39 2010-08-06 81.92
2009-01-30  42.53 2009-06-19 70.68 2009-11-06 78.98 2010-03-26 80.69 2010-08-13 78.17
2009-02-06  40.52 2009-06-26 68.60 2009-11-13 78.16 2010-04-02 83.71 2010-08-20 74.84
2009-02-13  36.92 20090702 69.47 2009-11-20 78.36 2010-04-09 B85.96 2010-08-27 72.92
20090220  37.10 200907-10 61.40 2009-11-27 76.04 2010-04-16 84.60 2010-09-03 73.90
2009-02-27  41.69 2009-07-17 61.30 2009-12-04 76.85 2010-04-23 82.97 2010-09-10 74.70
2009-0306  43.27 2009-07-24 65.13 2009-12-11 71.56 2010-04-30 84.11 2010-09-17 75.50
2009-03-13  45.68 2009-07-31 66.96 2009-12-18  71.70 2010-05-07 79.98 20100924 73.73
2009-03-20  49.50 2009-08-07 71.44 2009-12-24 74.42 2010-05-14 74.88 2010-10-01 78.33
2009-03-27 53.12 2009-08-14 69.83 2009-12-31  79.01 20100521 69.28 2010-10-08 82.36
2009-04-03  50.31 2009-08-21 70.76 2010-01-08 82.42 20100528 70.34 2010-10-15 82.14
2009-04-09  50.45 2009-08-28 72.48 2010-01-15 80.22 2010-06-04 73.22 2010-10-22 81.17
2009-04-17  49.80 2009-09-04 68.36 2010-01-22 76.95 2010-06-11 73.33 2010-10-29 81.96
2009-04-24  47.97 2009-09-11 70.938 20100129 73.98 2010-06-18 76.66 2010-11-05 84.99
2009-05-01 51.06 2009-09-18 71.34 2010-02-05 75.07 2010-06-25 76.97 2010-11-12 86.81
2009-05-08 55.99 20090925 68.22 2010-02-12 73.91 20100702 74.77 2010-11-19 82.10

2009-05-15  58.07 2009-10-02 68.79 2010-02-19 77.14 2010-07-09 74.44
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Figure 3 Wavelet Decomposition Result of Oil Prices
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Figure 4

Comparison between Forecasting Result of Long-term Trend and Real Oil Prices
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Figure 6 Forecasting Result Comparison of 3 Models
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Table 2 Forecasting Effect Evaluation Index
MAE MSE MAPE MSPE
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Nonlinear Time Series Forecasting Model and Its Application
for Oil Price Forecasting

Liu Jinpei',Lin Sheng' ,Guo Tao' ,Chen Huayou®
1 College of Management and Economics, Tianjin University, Tianjin 300072, China
2 School of Mathematical Seience, Anhui University, Hefei 230039, China

Abstract: In view of unstable and nonlinear time series, a dynamic forecasting model was proposed in this paper, which integrat-
ed wavelet decomposition, Slip Discrete Difference Equation Prediction Model (SDDEPM) and Markov methods. In this model ,
the original time series were decomposed into different frequency channels by multi-scale wavelet. Then we predict the wavelet
coefficients of the low-frequency approximation with the SDDEPM and predict the wavelet coefficients of high frequency details by
Markov method, respectively. Therefore, predictive value of the original time series was obtained by wavelet reconstruction of the
low and high frequency foresting results. Since oil price time series is a typical kind of unstable and nonlinear series, and the
model was applied to forecasting WTI weekly crude oil prices. The research result shows that the proposed forecasting model
could not only forecast holistic fluctuation frequency of time series effectively but also characterize the details of the time series.
The prediction accuracy of this model is much higher than any other wavelet-based models. It seems that the international oil
price presents a standing periodic rise with stochastic volatility.

Keywords : time series forecast;discrete difference equation prediction model ; wavelet decomposition;oil price forecast

Received Date: February 14", 2011 Accepted Date: November 217, 2011

Funded Project; Supported by the National Natural Science Foundation of China( 70672027 ,71102139,71071002) , the Program for New Century
Excellent Talents in University of Ministry of Education( NCET-07-0598) and the Anhui University Innovation Team Foundation ( KJTDOO1B,SK-
TDOOTR)

Biography : Liu Jinpei, a Shandong Binzhou native( 1984 — ) , is a Ph. D. candidate in the College of Management and Economics at Tianjin Uni-

versity. His research interests include forecasting, decision-making analysis, ete. E-mail:liujinpei2009@ gmail. com O



