Selection of Learning Algorithms for Trading Systems Based on Biased Estimators { An Abstract

Zoran Obradović^1 Tim Chenoweth^{1;2;3}

1 School of Electrical Engineering and Computer Science 2 Department of Management and Systems 3 Department of Economics Washington State University, Pullman WA 99164-2752

This is an extended abstract of a paper that will appear in (Obradovic, & Chenoweth in press). It extends our previous neural network based trading system described in (Chenoweth, Obradovic, & Lee in press; Chenoweth, & Obradovic in press). Our approach partitions the prediction problem into subproblems, attacks each subproblem separately, and combines the partial estimates into a final prediction. The trading system is composed of a preprocessing component, two prediction components, and a postprocessing component. The preprocessing is comprised of a feature selection process for selecting relevant features (Chenoweth, & Obradovic 1995), and a pattern partitioning process for separating the training patterns into three disjoint sets. One set is used to train an optimistically biased neural network, another set is used to train a pessimistically biased neural network, and the third set is discarded as noise. The partial estimates from both neural networks are combined into a single prediction by the postprocessing neural network, which then suggests a trade.

Our previous work employed back-propagation learning (Werbos 1974) on prespecified neural networks for both local estimators. This paper extends the previous model by allowing the system to be further improved through the use of the cascade-correlation learning algorithm (Fahlman, & Lebiere 1990), which can vary the neural network size for each prediction step. The study also analyzes whether a mixture of neural networks employing both back-propagation and cascade-correlation learning could further reduce the correlation between the local estimators, yielding a better trade recommendation.

Experiments were conducted applying different combinations of learning algorithms (back-propagation and cascade correlation) to the subproblems. The data used for making S&P 500 trade recommendations is ordered daily financial multivariant times series patterns from the period January 2, 1978 to December 31, 1993. The initial training set contains all patterns through to December 31, 1988, while daily trade recommendations are made from January 3, 1989 to December 31, 1993, with each recommendation based on the most recent five years of data. The measurements used for each experiment are the compounded annual rate of return assuming no transaction fees, a 0.01% transaction fee, and a 0.05% transaction fee. The total number of trades and the percentage of correct predictions are also reported. Results are compared to the annual rate of return achieved for the same period using the buy and hold strategy.

The results indicate that a mixed network system consisting of cascade correlation and back-propagation trained neural network estimator components provides the best returns. The largest annual return with a 0.05% transaction fee was 14.37% achieved by the system applying a cascade correlation trained network to design a pessimistic estimator and a back-propagation trained network to design an optimistic estimator. This is significantly better than the corresponding results for the other experiments (5.36% for the system using the back-propagation algorithm for both estimators, -11.12% for the hybrid system applying the cascade correlation algorithm to the optimistic estimator and the back-propagation algorithm to the pessimistic estimator, and -6.76% for the system using the cascade correlation algorithm for both estimators). It also compares favorably the the annual return achieved using the buy and hold strategy (13.36%). As previously stated, a hybrid system using a mixture of learning algorithms appears to give the best results. However, it is important to note that a different hybrid system provided the worst results by a significant margin, indicating that care must be taken when determining which learning algorithm to apply to each subproblem.

Acknowledgments

This work was supported in part by the National Science Foundation under grant IRI-9308523 to Z. Obradović.

References

Chenoweth T.; Obradovic Z. and Lee S. in press Embedding Technical Analysis into Neural Networks Based Trading Systems Applied Artificial Intelligence Journal.

Chenoweth T.; and Obradovic Z. in press A Multi- Component Nonlinear Prediction System for the S&P 500 Index, Neurocomputing Journal.

Chenoweth T.; and Obradovic Z., 1995 An Explicit Feature Selection Strategy for Predictive Models of the S&P 500 Index Neurove$t Journal, Vol 3, No. 6, 14-21.

Fahlman S.; and Lebiere C., 1990 The Cascade- Correlation Learning Architecture In Proceedings of the Advances in Neural Information Processing Systems 2 Conference, 524-532, San Mateo CA.

Obradovic Z.; Chenoweth C., in press, Selection of Learning Algorithms for Trading Systems Based on Biased Estimators, In Proceedings of the Conference on Adaptive Distributed Parallel Computing, Dayton Ohio.

Werbos P.,1974 Beyond Regression: New Tools for Predicting and Analysis in the Behavioral Sciences, Harvard University, Ph.D. thesis. Reprinted by Willey & Sons, 1995.