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ABSTRACT

A portfolio manager considers forecasting the asset prices and measurement of the market risk of an
underlying asset. Financial institutions produce datasets to handle their problems by using data mining
tools. Recently new technologies have been developed for tracking, collecting, and processing financial
data. From a data analysis point of view, this chapter reviews the published articles based upon predic-

tive data mining applications to stock market index. It is observed that hybrid models that combine data
mining techniques or integrate an algorithm to a method work efficiently. Finally, the chapter provides

likely directions of future researches.

INTRODUCTION

Due to the stock market volatility needs to be
captured from hidden information in the database,
forecasting stock market movement for intelligent
decision making is a quite difficult task. One of
the most important problems in stock market is
finding efficient mining techniques to have useful
information in the stock market movements for

DOI: 10.4018/978-1-4666-3946-1.ch009

investment decisions. A great number of stocks are
traded in the stock markets. Therefore the amount
of valuable data is generated by the market and
this valuable data have some specific dynamic
features, for instance expanding in every moment.

Data mining deals with extracting meaning-
ful information from the large amount of data.
Investors use historic data of assets, in order to
decide how much of their capitals should be al-
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located between the assets. They try to find hid-
den patterns of the historic data, which provide
information about future movements of assets.
Forecasting financial time series is a very complex
and challenging problem. Therefore the forecast-
ing procedure requires specific methods of data
mining (Kovalerchuk & Vityaev, 2005).

Data mining involves looking in the data for
such factors as (Chung & Gray, 1999):

e  Associations: Things done together.
Sequences: Events occurring over time.
Classifications: Rules for recognizing
patterns.

Clusters: Defining new groups.
Forecasting: Predictions from time series
e.g., stock price movements.

In Association, the relationship of a particular
item in a data transaction on other items in the
same transaction is used to predict patterns. In
Classification, the methods are intended for learn-
ing different functions, which map each item of
the selected data into one of a predefined set of
classes. Cluster analysis takes ungrouped data and
uses automatic techniques to put this data into
groups. Clustering is unsupervised and does not
require alearning set. Prediction analysisis related
to regression techniques. The key idea of regres-
sion analysis is to discover the relationships of an
independent variable with the dependent and other
independent variables. Sequential Pattern analysis
seeks to find similar patterns in data transaction
over a business period (Olson & Delen, 2008).

Classification and prediction are two forms of
data analysis, which can be used to extract models
describing important data classes or to predict
future data trends (Han & Kamber, 2006). Prac-
titioners and researches pay attention to analysis
and prediction of future values and trends of the
financial market. Many studies on stock market
prediction using data mining techniques have
been performed during the past decade. The stock

market data has tremendous noise and complex
dimensionality (Kim & Han, 2000). Some data
mining applications have been demonstrated on
stock markets (Keogh & Kasetty, 2003; Hajiza-
deh, Ardakani & Shahrabi, 2010; Atsalakis &
Valavanis, 2009).

Many researches were presented on financial
data mining to solve the problem of knowledge
extraction from a database and predict future
information. There are comprehensive references
including application of datamining techniques on
business environments (Kovalerchuk & Vityaev,
2005; Armstrong, 2001; Giudici & Figini, 2009;
Bozdogan,2004). The purpose of all these studies
is to review of the data mining techniques, which
are applied for stock market prediction in a dy-
namic and acomplex structure. We concentrate on
the predictive applications based on stock market
index to limit the scope of this paper. The distinc-
tive feature of this review is concentrating on the
applications, which includes the prediction of stock
market index. Also we try to extract some hybrid
model that enhances the data mining techniques
by combining them. Accordingly, the sections
are organized as follows. The next section sum-
marizes the most used techniques in descriptive
and predictive approach for financial data min-
ing. Following section provides the review of the
papers with applications in the stock markets. We
survey the papers in three subsections under the
applications. In the first subsection, we overview
the papers which include predictive applications
and compare the data mining techniques over the
efficiency of predicting stock price movements.
The second subsection focuses on the major
problem with working on the financial data. Every
one of the techniques has its own drawbacks, and
the market has tremendous data and complexity
correspondingly. The last subsection reviews the
papers that include hybrid models. Our survey is
finalized with the conclusion by summarizing the
plausible future works.
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