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A Study on Prediction of Stock Market Index and Portfolio Selection
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Prediction of stock market index is an important task that has attracted significant
attention in major financial markets around the world. As the most widely used
market index for the Tokyo Stock Exchange, the Nikkei 225 index is a benchmark




that is used to evaluate the Japanese economy. Hence, various methods have been
proposed for its prediction. In recent years, artificial intelligence, especially the
Artificial Neural Network (ANN), has been demonstrated to be effective in predicting
the financial indices, while a number of efforts are made to improve the accuracy of
prediction.

In this study, we apply the ANN model for prediction of the Nikkei 225 index. First, we
forecast the return by using the monthly data of the Nikkei 225 index. In order to
improve the prediction accuracy, we collect various indicators and use fuzzy surface
technique to select the most effective input variables. Most of the indicators in the
new set of input variables have not been examined in previous studies. Then, we apply
the ANN model based on the back propagation (BP) learning algorithm to forecast the
Nikkei 225 index. However, the BP algorithm has two significant drawbacks: i.e.,
slowness in convergence and an inability to escape local optima. Hence, global search
techniques, ie., a genetic algorithm (GA) and simulated annealing (SA), are
employed to overcome the shortcomings of BP algorithm and improve the prediction
accuracy of the ANN model. The empirical results show that the prediction accuracy
of our study is improved by applying global search techniques in the ANN model.

In addition, we apply the hybrid GA and ANN model to forecast the direction of
daily Nikkei 225 index. The empirical results suggest that the proposed method
improves the accuracy for predicting stock market direction than previous studies.

Furthermore, the Dogs of the Dow investment strategy is applied to the Japanese
and Hong Kong stock markets in this study. The effectiveness of this strategy is

verified from a variety of perspectives.

This thesis consists of 6 Chapters. In Chapter 1, we introduce the background and
purpose of this study. Chapter 2 describes the selection of input variables and the
prediction of monthly return of Nikkei 225 index by using ANN model with the BP
algorithm. To overcome the shortcomings of BP, we apply GA and SA with ANN model
in Chapter 3. Chapter 4 provides the prediction of direction of daily Nikkei 225 index
by using improved model, and compares the performance with prior studies.
Introduction and applications of the Dogs of the Dow strategy are shown in Chapter
5. Finally, Chapter 6 provides conclusions of this study and future works.
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