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ABSTRACT
Support vector machines (SVMs), a novel neural network technique, have been successfully applied in solving nonlinear regression
estimation problems. In the real-world time series is a complex and nonlinear dynamic system. Effective time series forecasting is one
of the most important topics in the complex time series. Therefore, forecasting system is very complicated and thus difficult to
predict. In general, it is very hard for an individual model including SVMs model to complex time series. It is not satisfactory by Cao
[10]. Therefore, I modify the SVMs model to deal with the time series forecasting.

Keywords : support vector machines, time series, neural networks,
Table of Contents

D000 00D 0000000000000 0000 wievvvieenn 0000000000 0obooogboooo
oo0o0Odo.0OvABSTRACTOOODOOOO.OO.O0O0O0DOODOOO.OOODOwWiODOD..OODODOODOOOD..O
googdooooOgwviioOo..0oobooooo.oo.0bob0ooo0bwiiooboobooooooobo.oo..o
g000dbO00o00obOO0OxOobooooobobooooobo.00b0b0o0ooO0oOxioboooooo.oood
goooooobooboboobarlipooboobgoooobo..bo.obobob . bbG1200000bO0.000O
g.ooo.oooo.bo.2130ggob.bo0..Dcobobobobbo 00031400000 00..00000O
goo.o.0ob.0.50000bdb oboooooboooo.obo.0obooos2100boooooboooo.g
go.0oo0boooo. g2i00UoOooLoOoLo.oo.oooo..b.obbo.e23tboooooboo.ob.on
oo.0.0oo0..1424000000000. 00000000000 725000000000.00..000
o.0.0ooo.lzvyoogobooo0ooboobooooboooo.ooobo.es1igoooooo.oo.0coo..
gooo.ogo..lss2gbooooooobooo.oo.obooog.gd... 2233000000000000D0ODO
gooo..ng... 23000 0b0bo0oboob.0obo.pboob.0oboobOoz2r410br0bO00DOO00OO
gbooobooo.. 274200 20000000.00b000D0ODODOODOO..... 0000 000000DO0OO.O0O.
gbooob.0boob48s51000. 000000 DO0DOO0DOODOD....48520000000000.000
gooobogoo.. 4952100000000000000O0000ODOO..O...495220000000000..00
oboooboogoo.. 510000000000 00.00.00000000000DbO54

REFERENCES

010 0000000000 00oo0o0ooo00ooo00oo0ooo0o0oD 00000000 ono419-430,19970 020
Alves da Silva, A.P. and L.S. Moulin, “ Confidence Intervals for Neural Network Based Short-Term Load Forecasting,” IEEE Transactions on
Power Systems, 15(4), pp.1191-1196, 2000. [0 30 Angela, P.A., M.E. Camargo, R. Radharamanan and D.G. Petry, “ Sales forecasting using time
series and neural networks,” Computers Industry Engineering, 31, pp.421-424, 1996. [0 40 Atiya, A.F., S.M. El-Shoura, S.l. Shaheen and M.S.
El-Sherif, “ A Comparison Between Neural-Network Forecasting Techniques- Case Study:River Flow Forecasting,” [EEE Transactions on
Neural Networks, 10(2),pp. 402-409,1999. O 500 Baba, N. and M. Kozaki, “ An intelligent forecasting system of stock price using neural networks,
" Proceedings of the International Joint Conference on Neural Networks, pp.371-377, 1992. 0 600 Barghinia, S., P. Ansarimehr, H. Habibi and
N. Vafada, “ Short term load forecasting of Iran national power system using artificial neural network,” 2001 IEEE Porto Power Tech, 3,
pp.361-365, 2001. 0 700 Bates, .M., C.W.J. Granger, “ The combination of forecasts,” Operational Research Quarterly, 20, pp.451-468, 1969.
00 80 Box, G.P. and G.M. Jenkins, “ Time Series Analysis: Forecasting and Control,” Holden-day Inc., 1976. O 900 Brown, R.G.,

“ Smoothing,Forecasting and Prediction of Discrete Time Series,” Englewood Cliffs, NJ: Prentice Hall,1962. (0 1000 Cao, L., “ Support vector
machines experts for time series forecasting,” Neurocomputing, 51, pp.321-339, 2003. 0 110 Cao, L. and Q. Gu, “ Dynamic support vector
machines for non- stationary time series forecasting,” Intelligent Data Analysis, 6, pp. 67-83, 2002. O 1200 Chakraborty, K., K. Mehrotra and
C.K. Mohan, “ Forecasting the behavior of multivariate time series using neural networks,” Neural Networks, 5, pp.961-970, 1992. 0 130
Chan, C.K., B.G. Kingsman and H. Wong, “ Value of combining forecasts in inventory management - a case study in banking,” European
Journal of Operational Research, 117(2), pp.199-210, 1999. 0 1400 Chiu, C.C. and F.C. Deborah, “ Time series forecasting of Kaohsiung



unemployment rate using neural network model,” Fu Jen Management Review, 4(2), pp.101-112, 1997. 0 150 Clemen, R.T.,“ Combining
forecasts: A review and annotated bibliography.” International Journal of Forecasting, 5, pp.559-583, 1989. 0 1600 Conner, J.T., D. Martin and
L.E. Atlas, “ Recurrent neural networks and robust time series prediction,” IEEE Trans. Neural Networks, 5(2), pp.240-253, 1994. (0 1700
Elman, J.,“ Finding Structure in Time,” Cognitive Science, 14, pp.179-211, 1990. [0 1800 Fang, Y., “ Forecasting combination and
encompassing tests,” International Journal of Forecasting, 19, pp.87-94, 2003. 0 190 Gavrilas, M., I. Ciutea and C. Tanasa, “© Medium-Term
Load Forecasting with Artificial Neural Network Models,” the 16th International Conference and Exhibition on (IEE Conf. Publ No. 482)
Electricity Distribution, 6, 2001. 0 200 Granger, C.W.J. and R. Ramanathan, “ Improved methods of combining forecasts,” International
Journal of Forecasting, 3, pp.197- 204, 1984. 0 210 Holland, J.H.,“ Adptation in Natural and Artificial Systems,” University of Michigan Press,
1975. 0 220 Holt, C.C.,“ Forecasting Seasonal and Trends by Exponentially Weighted Moving Averages,” Office of Naval Research,
Memorandum 52, 1957. 00 230 Jordan, M.1., “ Attractor dynamics and parallelism in a connectionist sequential machine,” Proceedings of the
1986 Cognitive Science Conference, pp.531-546, 1986. [0 2400 Kao, J.J. and S.S. Huang, “ Forecasts using neural networks versus Box-Jenkins
methodology for Ambient Air quality monitoring data,” J. Air &Waste Manage. Assoc., 50, pp.219-226, 2000. O 2500 Kermanshahi, B.,

“ Recurrent neural network for forecasting next 10 years load of nine Japanese utilities,” Neurocomputing, 23, pp. 125-133, 1998. 0 260 Kim,
K.J.,* Financial time series forecasting using support vector machines,” Neurcomputing, 55, pp.307-319, 2003. O 270 Lam, K.F., HW. Mui
and H.K. Yuen, “ A note on minimizing absolute percentage error in combined forecasts,” Computer & Operations Research, 28, pp.1141-1147,
2001. O 280 Lamedica, R., A. Prudenzi, M. Sforna, VV.O. Cencellli and M. Caciotta, “ A Neural Network Based Technique for Short-Term
Forecasting of Anomalous Load Periods” , IEEE Transactions on Power Systems, 11(4), pp.1749-1756, 1996. 0 290 Lawerence, M.J., R.H.
Edmundson, and M.J. O Connor, “ The accuracy of combining judgemental and stastical forecasts,” Management Science, 32, pp.1521-1532,
1986. [0 3000 Leung, M.T., A.S. Chen and H. Daouk, “ Forecasting exchange rates using general regression neural networks,” Computers &
Operations Research, 27, pp.1093-1110, 2000. [0 310 Lisi, F. and R.A. Schiavo, “ A comparison between neural networks and chaotic models for
exchange rate prediction,” Computational Statistics & Data Analysis, 30, pp.87-102, 1999. 0 3200 Lu, W., W. Wang, A.Y.T. Leung, S.M. Lo,
R.K.K. Yuen, Z. Xu and H. Fan, “ Air Pollutant Parameter Forecasting Using Support VVector Machines,” Proceedings of the 2002 International
Joint Conference on Neural Networks, 1, pp.12-17, 2002. 00 330 Makridakis, S., “ Why combining works,” International Journal of Forecasting,
5, pp.601-603, 1989. 00 3400 Makridakis, S. and R.L. Winkler, “ Averages of forecast,” Management Science, 29, pp. 987-996, 1983. O 350
Medeiros, M.C. and A. Veiga, “ A hybrid linear-neural model for time series forecasting,” IEEE Transactions on Neural Networks, 11(6),
pp.1402-1412, 2000. 00 3600 Menezes, L.M., D.W. Bunn and J.W. Taylor, “ Review of guidelines for the use of combined forecasts,” European
Journal of Operational Research, 120, pp.190-204, 2000. 0 370 Mohandes, M.A., T.O. Halawani, S. Rehmam and A.A. Hussain, “ Support
vector machines for wind speed prediction,” Renewable Energy, 29, pp.939-947, 2004. 00 3800 Mori, H. and A. Yuihara, “ Deterministic
annealing clustering for ANN-based short-term load forecasting,” |IEEE Transactions on Power Systems, 16(3), pp.545 — 551, 2001. 0 3900

Mori, H. and T. Ogasawara, “ A recurrent neural network for short-term load forecasting,” Neural Networks to Power Systems, Proceedings of
the Second International Forum on Applications of ANNPS '93, pp.19-22, 1993. [0 4000 Newbold, P. and C.W.J. Granger, “ Experience with
forecasting univariate time series and the combination forecasts(with disussion),” Journal of the Royal Statistical Society Series ,137, pp.131-149,
1974. 0 410 Nowrouz, K., S.B. Milton, K. Bahman and K. lebeling, “ A comparison of artificial neural network and time series models for
forecasting commodity prices,” Neurocomputing, 10, pp.169-181, 1996. O 4200 Pai, P.F. and C.S. Lin, “ Using support vector machines in
forecasting production values of machinery industry in Taiwan,” accepted by the International Journal of Advanced Manufacturing Technology,
2004. 0 430 Senjyu, T., P. Mandal, K. Uezato, T. Funabashi, “ Next day load curve forecasting using recurrent neural network structure,” 1EE
Proceedings- Generation Transmission and Distribution, 151( 3), pp. 388-394, 2004. O 4400 Snyder, J., J. Sweat, M. Richardson and D. Pattie,

“ Developing neural networks to forecast agricultural commaodity prices,” The Twenty -Fifth Hawaii International Conference on System
Sciences, 4, pp.516- 522, 1992. 00 450 Tay, F.E.H. and L.J. Cao, “ Application of support vector machines in financial time series forecasting,”
OMEGA, 29, pp.309- 317, 2001. 00 4600 Tay, F.E.H. and L.J. Cao, “ Improved financial time series forecasting by combining Support Vector
Machines with self- organizing feature map,” Intelligent Data Analysis, 5, pp.339-354, 2001. O 470 Tay, F.E.H. and L.J. Cao, “ Modified
support vector machines in financial time series forecasting, Neurocomputing, 48, pp.847-861, 2002. 00 4800 Terui, N. and H.K. Dijk,

“ Combined forecasts from linear and nonlinear time series models,” International Journal of Forecasting, 18, pp.421-438, 2002. 00 490
Thiesing, F.M. and O. Vornberger, “ Sales Forecasting Using Neural Networks,” International Conference on Neural Networks, 4, pp.
2125-2128, 1997. 0 500 Thissen, U., R. Brakel, A.P. Weijer, W.J. Melssen and L.M.C. Buydens, “ Using support vector machines for time series
prediction,” Chemometrics and Intelligent Laboratory Systems, 69, pp.35-49, 2003. 0 5100 Trigg, D.W. and D.H. Leach, “ Exponential
Smoothing with an Adaptive Response Rate,” Operational research Quarterly, 18, pp.53- 59, 1976. 00 5200 Vapnik, V., “ The nature of statistic
learning theory,” New York, Springer-Verlag, 1995. [0 5300 Vapnik,V., S. Golowich and A. Smola, “ Support vector machines for function
approximation, regression estimation, and single processing,” Advances in Neural Information Processing Systems, 9, pp. 281-287, 1997. [0 5400
Winkler, R.L., S. Makridakis, “ The combination of forecasts.,” Journal of the Royal Statistical Society, 146, pp.150-157, 1983. 0 5500 Yasdi,
R.,“ Prediction of Road Traffic using a neural Network Approach,” Neural Comput & Applic, 8, pp.135-142, 1999. 00 5600 Yasuoka, J., J.L.P.
Brittes, H.P. Schmidt and J.A. Jardini, “ Artificial neural network-based distribution substation and feeder load forecast,” The 16th International
Conference and Exhibition on Electricity Distribution (IEE Conf. Publ No. 482), pp.329-329, 2001. O 570 Yoon, Y. and G. Swalves, “ Predicting



stock price performance: a neural network approach,” Proceedings of the Twenty-Fourth Annual Hawaii International Conference on System
Sciences, pp.156-162, 1991. (0 5800 Zhang, G.P.,“ Time series forecasting using a hybrid ARIMA and neural network model,” Neurcomputing,
50, pp.159-175, 2003.



