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Abstract

A Real-Time Stock Market Prediction Using Knowledge Accumulation

Jinhwa Kim" - Kwang Hun Hong* - Jin Young Min~

One of the major problems in the area of data mining is the size of the data, as most data
set has huge volume these days. Streams of data are normally accumulated into data storages or
databases. Transactions in internet, mobile devices and ubiquitous environment produce streams of
data continuously. Some data set are just buried un-used inside huge data storage due to its huge size.
Some data set is quickly lost as soon as it is created as it is not saved due to many reasons. How
to use this large size data and to use data on stream efficiently are challenging questions in the study
of data mining.

Stream data is a data set that is accumulated to the data storage from a data source continu-
ously. The size of this data set, in many cases, becomes increasingly large over time. To mine infor-
mation from this massive data, it takes too many resources such as storage, money and time. These
unique characteristics of the stream data make it difficult and expensive to store all the stream data
sets accumulated over time. Otherwise, if one uses only recent or partial of data to mine information
or pattern, there can be losses of valuable information, which can be useful.

To avoid these problems, this study suggests a method efficiently accumulates information or
patterns in the form of rule set over time. A rule set is mined from a data set in stream and this
rule set is accumulated into a master rule set storage, which is also a model for real-time decision
making. One of the main advantages of this method is that it takes much smaller storage space
compared to the traditional method, which saves the whole data set. Another advantage of using this
method is that the accumulated rule set is used as a prediction model. Prompt response to the request
from users is possible anytime as the rule set is ready anytime to be used to make decisions. This
makes real-time decision making possible, which is the greatest advantage of this method. Based on
theories of ensemble approaches, combination of many different models can produce better prediction
model in performance. The consolidated rule set actually covers all the data set while the traditional
sampling approach only covers part of the whole data set.

This study uses a stock market data that has a heterogeneous data set as the characteristic of
data varies over time. The indexes in stock market data can fluctuate in different situations whenever
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** The Fox School of Business and Management, Temple University
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there is an event influencing the stock market index. Therefore the variance of the values in each
variable is large compared to that of the homogeneous data set. Prediction with heterogeneous data
set is naturally much more difficult, compared to that of homogeneous data set as it is more difficult
to predict in unpredictable situation.

This study tests two general mining approaches and compare prediction performances of these
two suggested methods with the method we suggest in this study. The first approach is inducing a
rule set from the recent data set to predict new data set. The seocnd one is inducing a rule set from
all the data which have been accumulated from the beginning every time one has to predict new data
set. We found neither of these two is as good as the method of accumulated rule set in its perfor-
mance. Furthermore, the study shows experiments with different prediction models. The first approach
is building a prediction model only with more important rule sets and the second approach is the
method using all the rule sets by assigning weights on the rules based on their performance. The
second approach shows better performance compared to the first one. The experiments also show that
the suggested method in this study can be an efficient approach for mining information and pattern
with stream data.

This method has a limitation of bounding its application to stock market data. More dynamic
real-time steam data set is desirable for the application of this method. There is also another problem
in this study. When the number of rules is increasing over time, it has to manage special rules such
as redundant rules or conflicting rules efficiently.

Key Words : Stock Market Prediction, Stream Data, Data Mining, Knowledge Accumulation
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