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Stock Market Forecasting and Analysis Using Artificial Neural Network
Algorithms
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With the rapid development of machine learning, collecting data and using
machine learning techniques to analyze and predict the data has become more
and more important in industry development, and it is widely used in research
fields such as agriculture, medicine, military and finance. In particular, stock
market index prediction is a hot field that attracts many researchers and
investors due to its potential profitability.




In this paper, we use machine learning technology such as neural network
method and deep learning method to forecast financial time-series data. The
data set is mainly composed of Nikkei 225 and some individual stocks.

The original artificial neural network (ANN) model is improved by changing
different combinations of activation functions. We applied the improved model
from stock market index to individual stocks and then proposed an investment
strategy. However, the shallow neural network model is not very adaptable, and
the number of neurons increases with the increase of the data set, and the
model becomes difficult to train. For this reason, we chose deep learning, which
has a stronger learning ability and broader coverage, for stock market
movement prediction.

When forecasting long time series data, the longer the series, the slower the
convergence speed and the worse the results. Long-short term memory (LSTM)
model is developed to overcome these difficulties. In forecasting Nikkei 225, we
improved the structure of the LSTM model to realize the model from univariate
forecasting to multivariate forecasting. At the same time, we computed some
technical indicators as feature extraction and augmented the dataset. The
results show that the improved LSTM model can process multivariate data
efficiently after data augmentation. It is the best performer compared with
CNN-LSTM model and encoder-decoder LSTM model.

The structure of this thesis is as follows. In Chapter 1, the background,
motivation, significance, method and the structure of this thesis are introduced
in detail. The research status is also presented. It includes traditional time
series prediction methods, neural networks and some other machine learning
methods, deep learning methods. In Chapter 2, a hybrid ANN model is applied
to predict the Japanese stock market. We changed activation function to test
the prediction performance of the ANN model. In Chapter 3, an LSTM model is
improved to achieve the model from single-feature prediction to multi-feature
prediction. Compared with the other variants, such as a CNN-LSTM model and
an encoder-decoder LSTM model, the improved LSTM model performs better.
The conclusion is summarized in Chapter 4. The results are concluded and
analyzed in general terms.
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