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Non-stationary time series analysis and long-term forecasting
based on the combination model of wavelet transform and

mean-generating function period extrapolation
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Abstract: A combination model forecasting approach combining wavelet transform(WT) and mean-generating func-
tion(MGF) period extrapolation is presented in the paper. According to the theory of wavelet multi-resolution analy-
sis(MRA), the non-stationary time series is decomposed into some relative simple and regular periodical signal series. The
trend term, periodical term and stochastic term are separated from the original series. Then the mean-generating function
period extrapolation forecasting mode is employed to predict these approximate periodical signals. This method can effec-
tively improve the prediction length and has higher modeling and prediction precision. Two representative examples are

adopted in the simulation experiments, the simulation results show the correctness and validity of the method.
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Fig. 1 Wavelet decomposition tree
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3.3 H A BB J5 % (Combination model fore-
casting approach)
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Fig.2 Scheme of combination model forecasting
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4 N H 6 (Application examples)
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Fig. 3 Wavelet decomposition of sum of sinusoidal signals
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Fig. 4 Prediction and modeling MSE curve
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Table 1 Modeling and predication analysis
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Table 3 Modeling and predication analysis
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Fig. 8 Integration prediction curve

RAJFIH N 53 A B &G A 3T Tl A AR
FHIA A R B B TR 45 SR b, T LA, A
SCHEH I T VE AT B AR, TR T X s
JE AR B BT I 1) 511, /N9 20 AT e A% J8E 4 34 A 1R
B T A3 31 ) TR e

A4 REFIRF E6 ik

Table 4 Comparison of different forecasting

approaches
Tl KHHE MSE MSE
DARES RN GFH (k)
MGFPE 30 15.1781  33.7527
‘) SN .
WT Al aq,dy,ds, do, PN g 4565 165801
MGFPE 30, 19, 14, 13, 11

5 %58 (Conclusion)

ASSCHR TR DN 3 A M35 A R B S A
A1 A5 AL AT I i) 270 K A TN ) 7 v, ad sk
N AR e AT HEAN A o 2 R TR B AR S Ak
Sk 22 AN RH G 17 BRI HE S A S, SRS U S 1
e, T BAFNBEATLIT 21, SR 5 K FH 359 A oR 2508 A4
FE RS TR AR 2O0) A e v J 1A 5 AT Tl T

T 5 1) 8 FA P R R ) S AR AR =, PR K
AT R BB 0. AR SR FH PR A 28 S4B 3R AT 50 I,
gl WARAE & BLAR AR AL FL AL SR AN R 2R 2
(49 7N BEAN [T R0 ) /DN A e 1S 2 o) T4 25 A
—E MR, RN D 2 R 455 2R IE RN
B, Wi RS E A e dX — ) 8 2 R — 20 SR
FUH i) .

£ % ik (References):

(1] EhALAE, RIBTE, WA, FET N BT AR PRSI (0] 751 43 A i
T[], R LFEAER, 2000, 15(4): 305 - 311.
(MA Shexiang, LIU Guizhong, ZENG Zhaohua. Wavelet-based anal-
ysis and forecasting for non-stationary time series[J]. Journal of Sys-
tems Engneering, 2000, 15(4): 305 - 311.)

(2] BRRE, W, AT A B2 B 2 R B T [M). BT A
JiAL, 1990.
(WEI Fengying, CAO Hongxin.Mathematical Models of Long-term
Prediction and Its Application[M]. Beijing: Meteorology Press,
1990.)

(31 B, KW, % S TMATLABII RS 58t — ik
SIHTIMI. % 742 PR OR A HHARAE, 1999, 12.
(HU Changhua, ZHANG Junbo, XIA Jun. System Analysis and De-
sign Based on MATLAB—Wavelet Analysis[M]. Xi’an: Xidian Univer-
sity Press, 1999, 12.)

[4] MALLAT S G. A theory of multi-resolution signal decompositi: The
wavelets representation[J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 1989, 11(7): 674 — 693.

[5] DAUBECHIES 1. The wavelet transform, time-frequency localiza-
tion and signal analysis[J]. IEEE Transactions on Information The-
ory, 1990, 36(5): 961 — 1005 .

[6] FRIEXS. /NI 5T 55 M M. V4 22: VG 2 A 30 K 2 Hh Rt
1998.

(CHENG Zhengxing. Wavelet Analysis Algorithmand Applica-
tion[M]. Xian: Xi’an Jiaotong University Press, 1998.)

[7] EEAE DA TR M. bt R i, 1999.
(PENG Yuhua. Wavelet Tranform and Engineering Application[M].
Beijing: Science Press, 1999.)

(8] . B ) ARG FAZ R BT A0 vk 55 I M. b st 5
JiL, 2002.
(CAO Hongxing. Self-memorization Principle of Dynamic Systems—
Predication and Computation Application[M]. Beijing: Geology
Press, 2002.)

YA A

Z= B (1968—), B, Wi+, KW K% A < TR
BRI B, HRTIFT 908 REUE 17  FYAE sh a5
PS5 B0, E-mail: delxf@263.net;

B R (1956—), F, i, K&l Ak S i TR
SRR, W LA BT, B RTHTSOT o A B S EE RS M
HURGA B R RER I B 5 1 o R SRR B 5

EMWFT  (1946—), T, MIRIE TR A B, 1L
AU, FRTIFSCTT 1] A AR ) AR S BRI R4



