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ABSTRACT Data mining is being actively applied to stock market since 1980s.. This research paper has mainly con-
centrated on applications of data mining algorithms in stock markets. An overview of data mining tech-

niques such as decision tree, neural network, association rules, factor analysis and etc in stock markets is provided.

Introduction
Stock market is a place where buying and selling of stocks/
shares takes place. When an investor buys stocks of a cer-
tain company he becomes a part owner of that company 
according to the number of shares held by him. To make 
maximum profit, right investment should be made at the 
right time. The main function of a stock market is the deal-
ings of stocks between investors. Stocks are grouped into 
industry groups according to their primary business fo-
cus. A transaction is the willing of an investor to sell some 
stocks and the request of another to buy them. Each stock 
is not only characterized by its price but also by many oth-
ers variables. 

The main variables are shown in the table below [7][8].
Table 1. Stock Variables
Variable Description

Price Current price of a stock

Opening Price Opening price of a stock for a specific 
trading day

Closing Price Closing price of a stock for a specific 
trading day

Volume Stock transactions volume (buy/sell)

Change Opening and Closing stock value dif-
ference

Change (%) Percentile Opening and Closing stock 
value difference

What is Data Mining?
Data are any facts, numbers, or text that can be processed 
by a computer. This includes: Operational or transactional 
data such as sales, cost, inventory, payroll & accounting; 
Non - operational data such as industry sales, forecast data 
& macro economic data and meta data such as logical 
data base design or data dictionary definitions. Data Min-
ing is an analytic process designed to explore data and in 
search of consistent patterns and /or systematic relation-
ships between variables, and then to validate the findings 
by applying the detected patterns to new subsets of data. 
In other words, Data mining is the extraction of hidden 
predictive information from large data bases. It is used to 
increase revenues and reduce costs. It finds patterns and 
correlations or relationships in data by using sophisticated 
techniques.

Application of Data Mining Techniques in Stock Markets
Data mining is an analytic process designed to explore 
data in search of consistent patterns and/or systematic 

relationships between variables, and then to validate the 
findings by applying the detected patterns to new subsets 
of data. The ultimate goal of data mining is prediction and 
predictive data mining is the most common type of data 
mining and one that has the most direct business applica-
tions. 

There are various data mining techniques which are appli-
cable in stock market:

1) Application of decision tree in stock markets
Decision trees are excellent tools for making financial or 
number based decisions where a lot of complex informa-
tion needs to be taken into account. They provide an ef-
fective structure in which alternative decisions and the 
implications of taking those decisions can be laid down 
and evaluated. They also help you to form an accu-
rate, balanced picture of the risks and rewards that can 
result from a particular choice. In this section, we pre-
sent some of the application of decision trees in stock 
markets. Decision trees are excellent tools for making 
financial or number based decisions where a lot of com-
plex information needs to be taken into account. They 
provide an effective structure in which alternative deci-
sions and the implications of taking those decisions can 
be laid down and evaluated. They also help you to form 
an accurate, balanced picture of the risks and rewards 
that can result from a particular choice. In a stock mar-
ket, how to find right stocks and right timing to buy has 
been of great interest to investors. To achieve this ob-
jective, Muh-Cherng et al. (2006) present a stock trading 
method by combining the filter rule and the decision tree 
technique Listed companies’ financial distress prediction 
is important to both listed companies and investors. Jie 
and Hui (2008) present a data mining method combining 
attribute-oriented induction, information gain, and deci-
sion tree, which is suitable for preprocessing financial data 
and constructing decision tree model for financial distress 
prediction. Accurately, forecasting stock prices has been 
extensively studied. Jar-Long and Shu-Hui (2006) provid-
ed a proposal to use a two-layer bias decision tree with 
technical indicators to create a decision rule that makes 
buy or not buy recommendations in the stock market. 

2) Application of neural network in stock markets
Neural networks have been successfully applied in a wide 
range of supervised and unsupervised learning applica-
tions. Neural network methods are commonly used for 
data mining tasks, because they often produce compre-
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hensible models. A neural network is a computational 
technique that benefits from techniques similar to ones 
employed in the human brain. It is nowadays a common 
notion that vast amounts of capital are traded through 
the stock markets all around the world. National econo-
mies are strongly linked and heavily influenced by the per-
formance of their stock markets. Moreover, recently the 
markets have become a more accessible investment tool, 
not only for strategic investors but for common people 
as well. Consequently they are not only related to mac-
roeconomic parameters, but they influence everyday life 
in a more direct way. Therefore they constitute a mecha-
nism which has important and direct social impacts. The 
characteristic that all stock markets have in common is 
the uncertainty, which is related to their short and long 
term future state. This feature is undesirable for the inves-
tor but it is also unavoidable whenever the stock market 
is selected as the investment tool. The best that one can 
do is to try to reduce this uncertainty. Stock market pre-
diction is one of the instruments in this process. The main 
advantage of neural networks is that they can approximate 
any nonlinear function to an arbitrary degree of accuracy 
with a suitable number of hidden units. Neural networks 
can forecast the buying and selling signs according to the 
prediction of future trends to stock market, and provide 
decision-making for stock investors so that the different in-
vestors could benefit from it. Neural network and time se-
ries models are used for forecasting the volatility of stock 
price index in two view points: deviation and direction. 

3) Application of Clustering in Stock Markets
Clustering is a tool for data analysis, which solves classifi-
cation problems. Its objective is to distribute cases (peo-
ple, objects, events etc.) into groups, so that the degree of 
association can be strong between members of the same 
cluster and weak between members of different clusters. In 
clustering, there is no pre classified data and no distinction 
between independent and dependent variables. Instead, 
clustering algorithms search for groups of records. The al-
gorithms discover these similarities. This way each cluster 
describes, in terms of data collected, the class to which its 
members belong. Clustering is a discovery tool. It may re-
veal associations and structure in data which, though not 
previously evident, nevertheless are sensible and useful 
once found. As part of a stock market analysis and predic-
tion system consisting of an expert system and clustering 
of stock prices, data is needed. Stock markets are recently 
triggering a growing interest in the physicists’ communi-
ty. Basaltoa et al. (2005) apply a pair wise clustering ap-
proach to the analysis of the Dow Jones index companies, 
in order to identify similar temporal behavior of the traded 
stock prices. The objective of this attention is to under-
stand the underlying dynamics which rules the companies’ 
stock prices. In particular, it would be useful to find, inside 
a given stock market index, groups of companies sharing 
a similar temporal behavior. To this purpose, a clustering 
approach to the problem may represent a good strategy. 

4) Application of Association Rules in Stock Markets
The associations’ rules algorithm is used mainly to deter-
mine the relationships between items or features that oc-
cur synchronously in the database. For instance, if people 
who buy item X also buy item Y, there is a relationship 
between item X and item Y, and this information is useful 
for decision makers. Therefore, the main purpose of imple-
menting the association rules algorithm is to find synchro-
nous relationships by analyzing the random data and to 

use these relationships as a reference during decision mak-
ing. Association rule mining finds interesting associations 
and/or correlation relationships among large set of data 
items. Association rules shows attributed value conditions 
that occur frequently together in a given dataset. Mining 
association rules on large data sets has received consider-
able attention in recent years. Association rules are useful 
for determining correlations between attributes of a rela-
tion and have applications in marketing, financial, and re-
tail sectors. Furthermore, optimized association rules are 
an effective way to focus on the most interesting charac-
teristics involving certain attributes.

5) Application of Factor analysis in stock market
Factor analysis is particularly useful in situations where a 
large number of variables are believed to be determined 
by a relatively few common causes of variation. Also, it 
should be particularly useful for analyzing financial mar-
kets because if financial markets are efficient, nominal re-
turns will be affected by default and market risk and by 
expected inflation and inflation uncertainty. Factor analysis 
models are used to examine hidden patterns of relation-
ships for a set of stocks. Recent research on dynamic fac-
tor models finds that the information in a large number of 
economic time series can be effectively summarized by a 
relatively small number of estimated factors, affording the 
opportunity to exploit a rich base of information more 
likely to span the information sets of financial market par-
ticipants than in previous analyses. In doing so, their study 
contributes to the empirical literature by evaluating both 
the potential role of omitted information in the estimated 
risk–return relation as well as the robustness of previous re-
sults to conditioning on richer information sets.

Conclusion
With the increase of economic globalization and evolu-
tion of information technology, financial data are being 
generated and accumulated at an unprecedented pace. 
As a result, there has been a critical need for automated 
approaches to effective and efficient utilization of massive 
amount of financial data to support companies and indi-
viduals in strategic planning and investment decision mak-
ing. Data mining techniques have been used to uncover 
hidden patterns and predict future trends and behaviors in 
financial markets. The competitive advantages achieved by 
data mining include increased revenue, reduced cost, and 
much improved marketplace responsiveness and  aware-
ness. There has been a large body of research and prac-
tice focusing on exploring data mining techniques to solve 
financial problems. 
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