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Integrating Spectral Clustering with Wavelet-Based Kernel Partial Least Square
Regressions for a Dynamic Financial Forecasting and Trading System
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Abstract

Financial predictions and tradings are challenging applications of modern time
series data mining, which are essential for the success of many businesses and
financial institutions. However, with the expansion of international financial links
and the continued liberalization of cross-border cash flows, the increasingly tight
correlations among financial markets help investors for making good forecasts and
trading decisions on the co-movements of stock price indices. The objective of this
study is to implement a new expert system that could extract key features among
international financial markets to make good predictions and trading decisions. The
novel expert system will be implemented in this study is as follows: in the first
stage, wavelet analysis transforms the input space of raw data to a time-scale
feature space suitable for financial forecasting, and then a spectral clustering
algorithm is used for partitioning the feature space into several disjointed regions
according to their time series dynamics. In the second stage, multiple kernel partial
least square regressors (KPLSRs) that best fit partitioned regions are constructed
for final forecasting. Compared with neural networks, pure SVMs (Support Vector
Machines) or traditional GARCH (Generalized autoregressive conditional
heteroscedasticity) models, we expect the proposed model will perform best and
achieve the highest profit.
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