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ABSTRACT 

Stock market prediction is a science more than an art, as it involves technical 

analysis, fundamental analysis and even some news analysis. Stock market 

prediction can help for wealth growing, enrich investment and detect potential 

financial crisis. The goal of stock market prediction is to anticipate potential 

movements in the optimum time to gain the best profit or avoid a major loss. So, the 

target is to reach an accurate result, with high confidence rate, on a real-time 

manner. 

When it comes to stock market prediction, people are divided into two competing 

schools. Some count on fundamental analysis and others who use technical analysis. 

Fundamental analysis of a business involves analyzing its financial statements and 

health, management and competitive advantages, and competitors and markets. 

Technical analysis is a security analysis discipline to forecast the direction of the 

prices through the studyingthe past market data, specifically price and volume. In 

modern research, people tend to use“technological” analysis in resolving the stock 

market prediction problems. Technological analysis is based on using new 

technologies and computingresources to substitute old labor operated process. It 

can be an alternate for technical analysis, fundamental analysis or a hybrid of both. 

On the path of technological analysis, research groups were divided into two major 

categories. A category used Artificial Neural Networks for the prediction process. The 

second category used Fuzzy Logic to resolve the relevant problems to stock market 

prediction. Some individuals tried to use hybrid techniques between both ANN and 

Fuzzy Logic. Recently, modern methodologies involve new approaches such as 

Markov Model and Genetic Programming. 

In this thesis,a new prediction model is proposed that introduces anew learning 

technique of ANN, by incorporating KullbackLeibler Divergence from Digital Signal 

Processing in the learning process of the ANN. It optimizes the Multi Layer 

Perceptron prediction abilities, as described in this research. Also, this model is used 

in a multi-core based framework to reach a real-time prediction performance.The 

high level requirements that guided the formulationof the new model are (a) to 

http://en.wikipedia.org/wiki/Financial_statements
http://en.wikipedia.org/wiki/Competitors
http://en.wikipedia.org/wiki/Markets
http://en.wikipedia.org/wiki/Security_analysis
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provide adequate prediction accuracy,(b) to support as many stock markets and 

securities as possible, (c) to offer reasonable confidence degree, (d) to provide real-

time results and (e) provide all the above for normal users with regular machines. 

The challenge is to design and implement models that meet these complex 

requirements and balance the conflicts between them. The fundamental innovation 

in this work is formulating an efficient prediction model with high accuracy and 

confidence rates, and yet provides results in a real-time manner. The maximum 

performance was reached through the parallelization of Nprocesses on the multiple 

cores for a single machine, where N is the number of processes in our computation 

profile as described in chapter 4. Accuracy of the proposed model was confirmed 

through comparison with the most popular techniques results, with average 

difference of about 5-7%. Also, the proposed model provides high confidence rates 

up to 90%. On the other hand, the developed system exhibits acceptable 

speedupthat reaches3.78% on a quad core. Finally, the utilization of the computing 

cores was satisfactory for the considered test cases. 

KEYWORDS 

Stock Market Prediction,Candle Sticks Patterns,Technical Indicators,Multi-core 

Architecture,Concurrency,Artificial Neural Networks,Blind Source Separation. 
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1.01  MOTIVATION 

Stock markets are very critical in our life, as they are the main vein of any economic 

system. In the past few decades, there has been a major growth in terms of stock 

market investments global wise. New markets have evolved to lead the world 

economy, such as China. And, other new growing markets are evolving, such as our 

Egyptian stock market. Obviously, stock markets now are capturing the focus of the 

people all over the world. 

For the evolving markets, it’s really important to understand the stock market 

system among all investors. This will lead to a more mature investment and then to a 

more mature market. For the mature markets, it’s really important to maintain the 

quality of investment patterns and avoid possible crisis, as what happened in the 

year of 2010. 

Surprisingly, many people now depend on the status of the stock market for their 

decision, even if such decision were not directly related to the current stock market 

status. All such decision needs to be taken across a huge amount of data, many 

unclear patterns, very tight time constraints and very high risk possibilities as shown 

in Figure ‎1.1. Therefore, there’s an urgent need to fill the gap of stock market 

prediction and understandability. 
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Figure ‎1.1 Complexity of stock market 

Stock market is a supply and demand system. The more a certain stock demand 

increases the more its price raises, and vice versa. In the real world, stock market is 

not that simple. Since supply and demand are affected by many factors like rumors, 

sentimental factors, volatility and liquidity. Proportionally, these factors affect the 

behavior of the stock market price movement. These factors differ from market to 

another, sector to other, even from one security to another.  

So, playing with fire and trading in stock market seems to be very similar, as they 

both are very risky and if got out of control, the results will be disastrous. 

Consequently, the need for stock market analysis started to evolve. Every decision 

under consideration needs to follow certain patterns,within the market,in order to 

have acceptable risk or at least,to be ready with the proper corrective actions, which 

are called in terms of the stock market “Re-entry” and “Stop loss”. 

As a risk mitigation procedure, investors in stock market started to build different 

strategies to analyze the features of a given security,such as the volatility of the 

security, the trend of the price, etc. Those strategies wereevolved to form a new 
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kind of science or methodology, which are known as Technical Analysis, (statistical 

based), and Fundamental Analysis, (economical based). 

In this research, we focused more on technical analysis, as we used a set of technical 

indicators to find some patterns and features. 

In the following sections, we will go through the common techniques in stock market 

analysis to understand their nature. Then, we will give a brief on the candle sticks 

charting to elaborate the importance of adding it to our research. 

1.01.1  TECHNICAL ANALYSIS 

In finance, technical analysis is concerned with the forecasting of the direction of 

prices through the study of the past market data, specially price and volume, 

Kirkpatrick et al.[1]. Behavioral economics and quantitative analysis incorporate 

technical analysis, which being an aspect of active management stands in 

contradiction to much of modern portfolio theory. The effectiveness of both 

technical and fundamental analysis is disputed by efficient-market hypothesis, which 

states that stock market prices are essentially unpredictable, Lo et al.[2]. 

The principles of technical analysis are derived from hundreds of years of financial 

market data. Some aspects of the technical analysis began to appear in Joseph de la 

Vega's accounts of the Dutch markets in the 17th century. In Asia, technical analysis 

is said to be a method developed by Homma Munehisa during early 18th century, 

which evolved into the use of candlestick techniques, and is today a technical 

analysis charting tool [3]. In the 1920s and 1930s, Richard W. Schabacker published 

several books, which continued the work of Charles Dow and William Peter 

Hamilton in their books “Stock Market Theory” and “Practice and Technical Market 

Analysis”. In 1948,“Technical Analysis of Stock Trends” was published by Edwards et 

al. [4], which is widely considered to be one of the classical works of the discipline. It 

is exclusively concerned with trend analysis and chart patterns and remains in use to 

the present. To this point, early technical analysis was almost exclusively the analysis 

of charts, because there are no computers capable of doing such statistical analysis. 

http://en.wikipedia.org/wiki/Finance
http://en.wikipedia.org/wiki/Behavioral_economics
http://en.wikipedia.org/wiki/Quantitative_analysis_(finance)
http://en.wikipedia.org/wiki/Active_management
http://en.wikipedia.org/wiki/Modern_portfolio_theory
http://en.wikipedia.org/wiki/Fundamental_analysis
http://en.wikipedia.org/wiki/Efficient-market_hypothesis
http://en.wikipedia.org/wiki/Financial_market
http://en.wikipedia.org/wiki/Financial_market
http://en.wikipedia.org/wiki/Financial_market
http://en.wikipedia.org/wiki/Joseph_de_la_Vega
http://en.wikipedia.org/wiki/Joseph_de_la_Vega
http://en.wikipedia.org/wiki/Joseph_de_la_Vega
http://en.wikipedia.org/wiki/Homma_Munehisa
http://en.wikipedia.org/wiki/Candlestick_chart
http://en.wikipedia.org/wiki/Charles_Dow
http://en.wikipedia.org/wiki/William_Peter_Hamilton
http://en.wikipedia.org/wiki/William_Peter_Hamilton
http://en.wikipedia.org/wiki/William_Peter_Hamilton

