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Abstract - In the digital era there is tremendous growth of
digital information. This information also contains side
information with it. The side information is the auxiliary
information which may also be useful. The side information is
of the type such as citation from the scientific publications, the
authorship, the co-authorship, etc. such types of side information
contain tremendous amount of information for performing
clustering process. In this paper we deal with a principled way
of performing mining process with the use of side information
from the different documents. We make use of the clustering
algorithm for the formation of clusters. After mining text data
we search the keywords based on the user behavior.
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1. Introduction

The rapid increase of digital information in the digital
world creates problems in extracting relevant information
from those huge data. The large amount of work on the
text clustering has been done in recent years [18] [20]. In
many text documents along with the text data, side
information is also present. This side information is
nothing but the auxiliary information which is useful for
the clustering process. Some of the examples of the side
information are as follows:-

a. Many text documents have links among them.
These links are useful and contains a large amount of
useful information for mining purposes. Such type of side
information may provide the correlations among the

documents which is not easily accessible from raw content.

b. Documents may be linked with user-tags in many
network and user-sharing applications. This may also be
quite informative.

We are making use of the side information for clustering
the data for doing effective text mining. The process of
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deriving high quality information from text is known as
text data mining. While this side-information can
sometimes prove useful in improving the quality for the
clustering process, but when the side-information is noisy
it can be a risky approach and the quality of the mining
process can actually become worse. Therefore, we will
proceed towards to use an approach which carefully finds
the well-organized form of the clustering characteristics
of side information with that of text content. The basic
approach of the system is that it can form a clustering in
which the text attributes along with the side-information
provide similar hints about the character of the basic
clusters, and at the same time fail to consider those
features in which conflicting hints are provided. Also we
will use an efficient searching method based on user
behavior. With the help of the use of this user behavior
search we will get the more relevant searching results and
the desired output.

2. Problem Statement

The problem statements consist of the drawbacks of the
previous system and how those drawbacks are overcome
in this research work.

e Current information retrieval systems do not
provide results according to the user’s individual
needs and interests. When the clusters are
formed we get huge amount of data. It is very
difficult to find the information of the user’s
interest from these data. Our project allows the
user to retrieve the files of his interests by
providing the user behavioral searching.

e The auxiliary information present in the text
documents also proves useful for the clustering
process to give more refined clusters. The
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COATES algorithm performs the clustering with
the help of auxiliary information.

3. Implemented Methodology

Our objective will be firstly to collect information i.e.
gathering the data set. After this extracting the keywords
and the side information from those data sets will be our
next objective. Once the keywords and the side
information are extracted we will then perform the
clustering using the COATES algorithm. Then the Text
classification is carried out, means classifying the
clustered text for generating the optimized result

according to User Behavior (localization, personalization).

Then the output will be shown in the form of graph.
Graphical representation will show the relevant data
mined from the particular page by removing the irrelevant
information. Also the analytical mined reports will be
generated. These reports will depend on the previous
searching method and the method used in our proposed
system.

3.1 Implementation Steps:

1. Gathering data set

2. Extracting keywords and side-information
3. Formation of cluster

4. Outcomes

Firstly we gathered large amount of data set from internet
which includes the data on IPC Act of India and some
generalized data. After this the preprocessing on data was
done. Preprocessing is the very important thing since it
may affect the result of clustering technique.
Preprocessing includes the stop words removal techniques
and the stemming technique. Once the preprocessing is
done then the indexing of data has been started. Indexing
is the process of maintaining the frequency of the
particular keyword from the documents.

Stop Words: Stop words are the words which should be
filtered out before or after the text processing. Stop words
should be removed to support the phrase searching
because they can cause problems while searching for
phrases that include them. Some of the list of stop words
includes, “is, the, at, which, on, are, but, onto, etc”’. Such
stop words are removed in the preprocessing step of our
project.

Stemming: Stemming words are the derived words from
their root words. Most of the times we come across words
which have similar semantic interpretation and instead of
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those words their root words can be used for the
information retrieval process. Stemming words includes,
“Relating/Related/” can be replaced by their root word
“Relate”. Such stemming words are replaced by their root
words.

3.1.1 COATES Algorithm

The COATES algorithm is used for performing the
clustering using the auxiliary information. COATES is
the abbreviation of Content and Auxiliary attribute based
Text clustering algorithm. The COATES algorithm takes
k number of clusters as input. This algorithm can be
applied only after preprocessing is performed i.e. the stop
words are removed and the stemming is performed.
COATES algorithm mainly works in two phases:

Initialization: Initialization is the first phase for
performing the COATES algorithm. This phase uses a
standard text clustering approach without the use of any
side information. We use the K-means algorithm for this
purpose. K-means algorithm is used because this
algorithm is very simple and can provide quickly and
effectively a starting point. In this first phase only pure
text is used, and avoid auxiliary information.

Main Phase: The main phase is the phase after the
execution of the initialization phase. This phase
iteratively reconstructs the clusters by using the text and
also the auxiliary information. The main phase uses the
text content as well as the auxiliary information in order
to improve the quality of the clustering process.

Steps of Algorithm Step 1: Normally clustering is
performed without using any side information with the
help of K means algorithm.

o The algorithm selects k random points as initial
cluster centers.

o Each point from the given dataset is assigned to
the closest cluster

o Each cluster center is then recomputed as the
average of points in that cluster.

o Step ii and iii are repeated until the clusters are
formed.

Step 2: Re-clustering is done with the help of auxiliary
information.

This section gives the brief overview of the
implementation details for the proposed system. In the
proposed system the objectives are;

The first objective is gathering data set. From the large
amount of data, the data on which we will be working is
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selected. We choose some general data set for working
and also some data on IPC Act of India. The second
objective is extracting keywords and side information.
Once the data set is gathered we then separated the
keywords and the side information from the documents in
the data set. The third objective is formation of clusters.
After the extraction of keywords and the side information
the clustering algorithm is applied. We apply the
COATES algorithm. The details of the COATES Firstly
we gathered large amount of data set from internet which
includes the data on IPC Act of India and some
generalized data. After this the preprocessing on data was
done. Preprocessing is the very important thing since it
may affect the result of clustering technique.
Preprocessing includes the stop words removal techniques
and the stemming technique. Once the preprocessing is
done then the indexing of data has been started. Indexing
is the process of maintaining the frequency of the
particular keyword from the documents.

3.1.3 Recall and Precision Graph

The figure 3.1 shows the recall and the precision graph.
The values are plotted in terms of the percentage. The
blue color represents the existing system and the red color
represents the developed system. The recall of the
developed system is less than that of the existing system
as our system shows the output on the basis of the
personalized search. The formula for the calculation of
the recall and the precision are as follows
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Figure 3.1: Recall and Precision Graph
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A
Recall = A+E

A

Precision =4+
Where A = the relevant record
B = the irrelevant retrieved record

C = the irrelevant record

3.1.4 Accuracy Graph of the System
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Figure 3.2: Accuracy Graph of the System

The above figure 5.9 represents the accuracy graph of the
system. The accuracy of the existing system and the
developed system are shown in terms of percentage. The
accuracy of the system is calculated by taking the mean of
the recall and the precision value. The formula is as
follows,

Accuracy = (recall + precision) / 2

Here we shows that the techniques and the algorithms
which we have used in our project works efficiently and
gives more accurate results. We have compared two
algorithms to find which one is more efficient and it
shows that the COATES algorithm gives more accurate
results. We have also compared our system with the
existing system and found that the developed system gives
more accurate results.

4. Future Scope

Here we specified how the system can be improved using
other advance techniques.
The future work may include:
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To identify the frequency patterns of the user by making
the use of machine learning techniques like the artificial
neural networks and many others. For example, given
some existing data, we want to predict the behavior of the
unseen data.

To make use of the association rules learning algorithms.
These are the popular and well researched methods for
discovering interesting relations between variables in the
large databases.

5. Conclusion

There are many text mining domain applications which
consist of auxiliary information along with the text
documents. However, it may prove to be a difficult process
for computing the importance of this auxiliary -
information, especially when it is noisy and hence the
quality of mining process may decrease. Therefore, we
provide an efficient way to perform text mining which
improve the text mining quality significantly. Here we
focus on how to extract the side-information from the text
document.
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