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Abstract
Stock market prediction has been an area of intense interest 
due to the potential of obtaining a very high return on the 
invested money in a very short time. However, according to the 
efficient market hypothesis , all such attempts at prediction 
are futile as all the information that could affect the behavior 
of stock price or the market index must have been already 
incorporated into the current market quotation. At present, 
the stream data has been widely used in telecommunications, 
financial securities, retail trade and other fields. The stock price 
data coming from transactions are real-time, continuous, ever-
changing with time, and the long-term accumulation of data 
on stock transactions that can be regarded as massive and 
unlimited. Continuous variation in stock market lays the user 
into the situation of confusion. The paper proposes a  tree 
based data mining algorithm that treats market’s behavior 
and interest as input & filter the desired output efficiently & a 
mining model of stream data time-series pattern in a dynamic 
stock market
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I. Introduction
The ability to forecast the future, based on the past data is an 
important leverage that can push the organization forward. Time 
Series forecasting, the forecast of a time ordered variable, is 
an important tool under this scenario, where the research goal 
is to predict the behavior of complex systems solely by looking 
into the past data. With the rapid development of computer 
information technology, a new data model-the stream data 
emerged. The stream data is coming continuously, quickly, 
changing with time, and may be unpredictable and unlimited 
in the way.
Stream data mining is a process of finding and extracting 
potential information and knowledge hidden in the stream 
data, which is useful but people do not know in advance. Due 
to the stream data is on the continuous arrival of large or even 
unlimited data, which cannot be all stored, so many traditional 
data mining algorithms are not suitable for the stream data 
mining. This paper propose a tree based data mining algorithm 
and a mining model of stream data time-series pattern in a 
dynamic stock market. This research aims to improve the 
prediction process by employing techniques from the statistical 
and data mining areas to improve the prediction accuracy.

II. Data Mining

A.  Definition of data mining
Data mining is one of the most cutting-edge research in the field 
of the current international databases and information decision-
making. From a technical point of view, it refers to extracting the 
priviously unknown, the potentially useful patterns or knowledge 
from large databases including association rules, time series, 

artificial intelligence, statistics, databases, etc. The term data 
mining has mostly been used by statisticians, data analysts, 
and the management information systems (MIS) communities. 
The phrase knowledge discovery in databases (KDD) refers 
to the overall process of discovering useful knowledge from 
data, and data mining refers to a particular step in this process 
(Fayyad et.al., 1996). In this research, data mining techniques 
will be applied to the data on stock market in order to predict 
the next day’s stock market scenario.

B. The necessity of data mining in stock market
Things that are likely to affect the price of a stock include: 
1) What people expect its future dividends will be. 2) When 
the dividends are expected to be paid. 3) The amount of risk 
involved. Data Mining is a process of abstracting unawared , 
potential and useful information and knowledge from plentiful, 
incomplete, noisy, fuzzy and stochastic data.  These information 
and knowledge can’t be achieved relying on a simple data 
search. The key of data mining include three parts: data, 
information and business decisions. Data is the most valuable 
only when mobilized or converted into useful information. 
Accessing to data is not the ultimate goal of data mining. In 
fact, the final aim of data mining is using those information to 
improve business decision-making efficiency and to develop 
more appropriate decisions. The stock market data is stream 
data, at the same time, the stock market data shares sequential 
nature, which can be used to analyze stream data time-series 
pattern mining methods. In addition, there are many affecting 
factors of stock prices, making the price data show non-linear 
features, which bring new challenges to the traditional data 
mining algorithms.

III. Decision Tree
Decision Trees are one of the most popular classification 
algorithms used in data mining and machine learning to create 
knowledge structures that guide the decision making process. 
The creation of a good knowledge structure is the main step 
in the development of a decision making system. The most 
common methods for creating decision trees are those that 
create decision trees from a set of examples (data records). We 
refer to these methods as data-based decision tree methods. On 
the other hand, to our knowledge there are only few approaches 
that create decision trees from rules proposed in the literature 
which we refer to as rule-based decision tree methods. A decision 
tree can be an effective tool for guiding a decision process as 
long as no changes occur in the dataset used to create the 
decision tree. Thus, for the data-based decision tree methods 
once there is a significant change in the data, restructuring the 
decision tree becomes a desirable task. However, it is difficult 
to manipulate or restructure decision trees. In contrast, rule-
based decision tree methods handle manipulations in the data 
through the rules induced from the data not the decision tree 
itself. A declarative representation, such as a set of decision 
rules is much easier to modify and adapt to different situations 
than a procedural one. Using top-down recursion, it makes 
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comparison between the tree’s internal nodes and judges their 
specific down branches according to different attribute values 
of the nodes to reach a conclusion. Therefore, a path from the 
root to a leaf node corresponds to a conjunctive rule and the 
whole tree corresponds to a set of rules.

IV. Neural Network
A Neural network as a system which is composed of many simple 
processing elements operating in parallel whose function is 
determined by the network structure, connection strengths, 
and the processing performed at computing elements or nodes. 
NN is a powerful data modeling tool which is able of capturing 
and representing complicated input/output relationships. NN 
acquires knowledge through learning. Hence, networks resemble 
the human brain at some simplistic level (Gerard, 2002). For 
higher processing ability and non-linearity, a multi layer neural 
network is used. Basically, it consists of manyneurons linked 
together by weighted links . The multi layer neural network is 
divided into three layers: the input layer, where all the data used 
to characterize a system is fed into the neural networks; the 
hidden layer, where all the ‘calculations’ are done; and lastly, 
the output layer, where all the outputs are presented. In these 
three layers, the hidden layer is usually the area of interest 
as it defines the capability of the neural network system. The 
neural network learns by comparing the difference between 
the errors generated by the calculated outputs and presented 
outputs. This error is fed back into, and spread backwards 
throughout the system, to adjust its weights in the weighted 
links. The main advantage of the usage of neural networks 
for prediction is that they are able to learn from examples 
and capture hidden, strongly non-linear dependencies. Back 
propagation (BP) neural network, also known as multi-layer 
feedforward neural network. Its features are: within each layer 
there are no any connection; there are no feedback connections 
between neurons layers. Firstly, input data moved forward to 
the hidden layer nodes, then transformed into a function , 
after the information of hidden layer nodes sent to the output 
node ,the result comes out. BP neural network can achieve 
non-linear classification problem by adjusting the connection 
weights as well as the size of the network (including the n, m, 
and hidden layer nodes), and can approximate any nonlinear 
function with any accuracy.

V. The Decision Tree-Based Neural Network
Neural network has proven to, he equal, or superior, to other 
empirical learning systems over a wide range of domains, 
when it is evaluated in terms of their ability to correctly classify 
examples being not seen during training. Whereas Classification 
using decision tree is a widely used nonparametric method 
for complex pattern recognition tasks. Decision tree classifies 
instances by sorting them down the tree from the root to some 
leaf node, which provides the classification of the instance. 
Each internal node is associated with a decision function 
of one or more features and each branch descending from 
that node corresponds to one of the possible values of these 
features. Compared to neural network, decision tree classifier 
is of sequential nature, and its work speed is slower than that 
of neural network. Furthermore, decision tree classifier has 
limited generalization capabilities. However, the decision 
tree offers a structured way of pattern recognition and shows 
resemblance to MLP for classification. The decision treebased 
neural network is introduced to combine neural networks with 

decision trees. Its key idea is using decision trees to form the 
structure of the neural network to construct a decision tree 
and then convert the tree into a neural network. The decision 
tree and neural network for classification are similar and have 
equivalent property. Thereby a decision tree can be used to 
provide a systematic design method of neural network.

VI. Stream Data Time Series Pattern
The stock price stream data shares the characteristics of real-
time, continuous, orderly, large amount, rapid arrival, non-
linear, and timing, as well as on-line analysis of the application 
requirements, which bring many challenges to the traditional 
data mining algorithms.

A. Stock Market Data Mining Algorithm Chosen 
Principles
1.  Single linear scanning: The algorithm can read stream 

data once in accordance with the data order.
2.  Low space-time complexity: It is an on-line main memory 

algorithm; the processing time of each data cannot be too 
long, space complexity cannot be unlimitedly growing as 
data amount in order to meet the data streams velocity 
and limited space.

3.  Adapting to the dynamic changes and velocity of data, the 
results approximation is to a higher degree.

4.  Powerful ability of processing nonlinear problems: Stock 
price data is non-linear, which requires the algorithm to 
be a powerful algorithm of processing nonlinear problems 
to avoid losing or changing the data patterns.

5.  Effectively dealing with noise and null: The stock price 
data system must be robust because of the non-linear 
requirements. The algorithm can deal with noise and null 
effectively.

6. Anytime online response to the request of the 
excavation.

7.  Summary data structure will not only support the goal of 
the current calculation method, but also support other 
calculations.

B.  Key Technologies of the Stock Market Data Mining 
Algorithm
Based on the analysis of the stream data mining algorithms 
chosen principles of the stock market analysis, the following 
will introduce a number of key technologies popularly used in 
these algorithms. These technologies include summary data 
structure, window technology, attenuation factor, approximation 
technology, and so on.
1.  Summary Data Structure: As the stream data far greater 

than the amount of data stored in the available memory, 
the system cannot preserve all the scanned data in the 
memory, while the query and mining of stream data often 
require reading the data. In order to avoid costly disk 
access, it is need to establish a summary data structure 
in the memory, to preserve the scanned information.

2.  Window Technology: Window is a limited region of the 
stream data, that is, the procession of the unlimited stream 
data, so that all qualified operations are limited within the 
scope of the window. As only part of the stream data in the 
window for processing, the query results are not accurate 
but approximate. Therefore, window technology can be 
regarded as a similar query technology. Sliding window 
mentioned in the following is one type of windows.
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3.  Attenuation Factor: In addition to window technology, 
another kind of method to eliminate the historical data 
influence on the current calculation results is attenuation 
factor. It gives an attenuation factor which decrease 
over time continuously to each item. The data multiply 
attenuation factor prior to be involved in computation. 
Therefore, the data influence to the results decrease 
gradually over time.

4.  Approximation Technology: Because of the strict time 
and space constraints of data stream processing, there 
are relatively rare precise stream data mining algorithms. 
For most algorithms, they reduce the complexity of space 
and time at the cost of reducing accuracy of the results. 
Thus, Window technology and attenuation factor can be 
seen as approximation technologies.

VII. System  Architecture
The traditional stream data time-series pattern mining 
algorithms are more appropriate for linear data, however, 
the object of stock market mining stock price data, it shares 
non-linear features, and the non-linear data cannot be hastily 
processed, because they may indicate a model or structure 
changing. Therefore, it is needed to sub-straightlinear the stock 
price data first, converting the continuous space into discrete 
space to do time-series pattern searching.
 A.  Sub-straight-linear Method: Sub-timing real-time stock 

price data series online and extracting sub-sequence do 
benefit to do detections and forecasts of temporal patterns 
timely. The way to extract patterns from the continuous 
timeseries data stream is, splitting the original time series, 
converting the subsequence into a kind of symbol data 
(such as string or a series of featured space point), then 
classifying such symbol data, producing pattern or patterns 
collection. The key problem is how to split the time-series 
data stream. In the data stream time series mining, sub-
straight-linear approach is one popular method to do 
partition on the time series data. Because this method 
is more suitable to people’s visual experience, the number 
of the index dimension is low, so it calculates much faster. 
Each segment of the data stream is converted into a 
straight line aftersub- straight-linear processing. Using a 
kind of symbol data (such as the slope of the line) to show 
each segment. In this way, searching space is converted 
into discrete space from continuous space.

B.  Pattern Extraction Algorithm: The basic idea of the 
algorithm is: Sub-straight-linear the non-linear stock 
data stream with the algorithm to eliminate the non-
linear features of the stock data and convert the 
continuous space into discrete space for timing model 
searching; defining timeseries patterns to demonstrate 
the fluctuation characteristics of stock price data visually; 
using sliding window technology of stream data mining 
to filter out the outdated pattern timely and add new 
patterns to be processed, thus it can reduce the memory 
burden to improve the algorithm efficiency. In short, the 
algorithm comprehends the traditional time-series models 
of discrete data mining similarity searching methods with 
stream data mining techniques, it can achieve the match 
and extraction to the stock market time-series pattern 
similarity effectively.

C. Conditional rule generation: Here for rule creation we use 
back propogation neural network. The BP neural network is 

artificial neural network based on error back-propagation 
algorithm. The Back-Propagation (BP) neural network 
model consists of an input layer, one or several hidden 
layers and an output layer. Each link between neurons 
has a unique weighting value. Fig.l is an three layer feed-
forward BP neural network. In training the network ,The 
nodes in the BP neural network receive input information 
from external sources , then pass to hidden layer which is 
an internal information processing layer and is responsible 
for the information conversion , and then the nodes in the 
output layer provide the desired output information. 

After that, the anti-propagation of error is carried out by 
contrasting the actual output with desired output. Each weight 
is revised and back propagated layer by layer from output layer 
to hidden layer and input layer. This process will be continued 
until the output error of network is reduced to an acceptable 
level or the predetermined time of learning is achieved. The 
processing results of information are exported by output layers 
to the outside.

Fig. 1:
Stock market prediction has been an area of intense interest due 
to the potential of obtaining a very high return on the invested 
money in a very short time. However, according to the efficient 
market hypothesis, all such attempts at prediction are futile as 
all the information that could affect the behavior of stock price 
or the market index must have been already incorporated into 
the current market quotation. There have been several studies, 
for example, in, which question the efficient market hypothesis 
by showing that it is, in fact, possible to predict, with some 
degree of accuracy, the future behavior of the stock markets. 
Technical analysis has been used since a very long time but 
have had limited success. Neural networks have been widely 
used prediction of financial time series. Comparison of the 
effectiveness of time delay, recurrent and probabilistic neural 
networks for prediction of stock trends based on historical data 
of the daily closing price is done in.

VIII. Conclusion
Despite the time-series pattern mining can execute reasonable 
forecast for the next phase of the stock price trends, and the 
accuracy of the results increases while the correlation increases, 
however, because the subject of stock analyzing system is 
subjective investors, who makes a significant error of the 
analyzing system as the complexity of the business investment 
and the impaction on future events, and the error will increase 
dramatically as time increasing. Here in this paper we propose a  
tree based data mining algorithm that treats market’s behavior 
and interest as input & filter the desired output efficiently & a 
mining model of stream data time-series pattern in a dynamic 
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stock market. Here we use the combination of decision tree 
and neural network for prediction of next day’s stock market. 
The decision tree and neural network for classification are 

similar and have equivalent property. Thereby a decision tree 
can be used to provide a systematic design method of neural 
network. 
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