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Abstract— Nowadays most of information is available in
electronic format and the web pages contain a gigantic
amount of information present in unstructured format and
semi-structured format like newspaper, stories, email
message, books, blogs etc. which can be transformed and
extracted to usable information as per our requirements. This
paper focuses to extracting and mining the useful or
important information from the text corpus. This paper uses
the Reuter Data from the Reuter Data set. The main problem
in text mining is that the data in text form is written using
grammatical rules to make it readable by humans, so to be
able to analyze the text; it first needs to be preprocessed. The
algorithm may be used to find the similarity between Reuter
Data and to create the cluster is Fuzzy C-Mean and
Hierarchical agglomerative clustering algorithms.
Key words: Text Mining, Natural Language Processing,
Fuzzy C-Mean, Term-Frequency, Inverse Document
Frequency, TF-IDF
I. INTRODUCTION
Text Mining is a process of analyzing or extracting the
knowledge from different perspective and summarizing it
into useful or important information that user want [1]. It is
challenging issue to find the accurate and important
knowledge in text document.





Term Frequency (TF)
Inverse Document Frequency (IDF)
Term Frequency-Inverse Document Frequency (TFIDF)
1) Term Frequency (TF)
TF, which measure how frequently a term occurs in the
document. TF is calculated by
Number of times term 𝑡 appers in a document
TF(t) =
(1)
Total Number of terms in the Docunment
2) Inverse Document Frequency (IDF)
IDF, measure how important a term is. IDF is calculated by
Total Number of document
IDF(t) = loge
(2)
Number of docment with term 𝑡 in it
3) Term Frequency-Inverse Document Frequency (TFIDF)
The TF-IDF weight is a product of the TF and IDF. TF-IDF
is calculated by
TF-IDF = TF×IDF
(3)
B. Text Preprocessing
Once we are sure that all text documents loaded are proper,
preprocessing of text is required. This step allows us to
remove number, capitalization, common words, punctuation,
and stem the document called stemming [3][4]. The
preprocessing will leave the document with a lot of “white
space”. White space is the result of all the left over spaces
that were not removed along with the words that were
deleted. The white space should be removed. The staging of
the data create document term matrix and the exploration of
data organize the terms by their frequency.
II. PREVIOUS WORK

Fig. 1: Overall process of text mining
The overall process of text mining technique is
shown in the Figure 1
A. Features of Text Mining
There are many features in Text Mining [2].

Swamy et al in 2014 discussed about the Indian Language
Text Representation and Categorization using Supervised
Learning Algorithm. The availability of constantly
increasing amount of text data of many Indian regional
languages in electronic form has accelerated. Text mining
techniques such as k-Nearest-Neighbor classifier, decision
tree for text categorization and naive Bayes classifier have
been used for categorization and representation of Indian
language. The author used k-Nearest-Neighbor algorithm to
find the nearest neighbors of document means, to take a new
unlabeled document and predict its label. Decision tree C4.5
is an algorithm used to generate a decision tree and the naïve
Bayes classifier are based on applying Bayes theorems with
naïve independence assumptions. The decision tree C4.5
gives 97.33% accuracy, naïve Bayes classifier gives 97.66%
accuracy and the k-Nearest-Neighbor gives the 93%
accuracy. These result shows that the text mining algorithm
can also applicable for Indian language for categorization
and representation [5].
Charjan & Pund in 2013 discussed about Pattern
Discovery for Text Mining using Pattern Taxonomy. This
paper develops an efficient mining algorithm for discovering
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pattern from a gigantic amount of data and search the useful,
valuable and interesting pattern. An innovation and effective
pattern discovery techniques includes the pattern deploying
and pattern evolving process to improve the effectiveness of
updating and using patterns. The Pattern Taxonomy Model
(PTM) is used to find the pattern. There are two main stages
to be considered in PTM models. The First is “how to
extract useful phases from text documents” and the second
“how to use these discovered patterns to improve
effectiveness of a Knowledge Discovery System (KDS)”.
The patterns of repetitions, other features can be extracted
from the given text and explored in a similar fashion [6].
T. Ahmad & Doja, M. N. in 2013 discussed about
the Opinion Mining using Frequent Pattern Growth Method
from Unstructured Text. This paper the area of opinion
mining has been experienced. This paper the authors
presented the FP-growth (Frequent Pattern) method for
frequent pattern mining from review document. The
Candidate Identification and Frequent Pattern Generation
(CI-FPG) provides an integrated view of the extracted
features using NLP techniques. The CI-FPG uses two steps
to apply this concept. The first step uses Stanford parser and
generates the dependency tree. And the second step uses FPGrowth Algorithms to generate the frequent pattern from the
extracted features. Every feature found by the system
applying the rules of the extraction are filtered out and then
system processes these feature and extract frequent pattern
using FP-Growth Algorithm [7].

1

Uij =
∑𝑐𝑘=1(

||𝑋𝑖 −𝐶𝑗 ||

2
(𝑚−1)

)

||𝑋𝑖 −𝐶𝑘 ||

4) If || U(k+1) – U(k) || < δ then stop,
Otherwise return to the step 2
Where U is the Membership Matrix.
m is any real number which is greater than 1.
Xi is the ith of d-dimensional measured data.
Ci is the d-dimensional center of the cluster.
|| * || is any norm expressing the similarity between any
measured data and the center.
And δ is termination criterion between 0 & 1 or k is an
iteration steps.
IV. RESULTS
First we have to remove all stop words, white spaces,
numbers, punctuation from the text document and then
stemming of words is done. Then TF, IDF and TF-IDF
weight is calculated. On the basis of this weight centriod and
degree of membership matrix is generated. To create cluster
and to find the association among words in a text document
FCM and Hierarchical Agglomerative Clustering
Algorithms are used [11][12].
A term document matrix is shown in the Figure 2

III. IMPLEMENTATION
A. Natural Language Processing (NLP)
NLP defines field of computer science and Artificial
Intelligence. NLP deals with automatic processing and
analysis of the unstructured and semi structured textual
Information. NLP is a technology that concerns with two
systems: - the Natural Language Understanding (NLU) and
Natural Language Generation (NLG). The NLU is a system
that computes the meaning representation, essentially
restricting the discussion to the domain of computational
linguistic. The application of NLG is machine translation
system. The system analyzes texts from a source language
into conceptual or grammatical representations and then
generates corresponding texts in the target language [8].

Fig. 2: Illustrates TDM for TF-IDF measure
We use 20 documents and 8 cluster size to
calculate membership degree matrix of FCM. The
membership degree matrix of FCM is shown in the Figure 3

B. Fuzzy C-Means (FCM)
Clustering is a process of partitioning or grouping a given
set of unlabeled pattern into a number of clusters such that
similar pattern are assigned to one cluster. It works by
assigning membership to each data point corresponding to
each cluster center on the basis of distance between the data
point and the cluster center [9][10].
1) FCM Algorithm
The FCM algorithm consists of the following steps:
1) Initilize U = {Uij} Matrix U0
2) At k step calculate the center vector
Ck = {Cj} with Uk
Cj =

𝑚
∑𝑛
𝑖=1(𝑢𝑖𝑗 ) 𝑥𝑖
𝑚
∑𝑛
𝑗=1(𝑢𝑖𝑗 )

3) Update Uk, Uk+1
Fig. 3: Membership degree matrix
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The Available Component of FCM algorithm is
indicated below

The hierarchical agglomerative clustering using
average linkage is shown in the Figure 4

Fig. 4: Illustrates hierarchical agglomerative clustering using
average linkage
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V. CONCLUSION
Text Mining is the process of analysis of data contained in
Natural Language text. In proposed technique we have taken
data from Reuter data. The data is then preprocessed &
Stemming is performed. FCM and Hierarchical
Agglomerative Clustering algorithms are used to display the
output. R statistical analysis tool is used for text mining
task. In FCM clustering, each point has a weight associated
with a particular cluster, data point is assigned membership
to each cluster center as a result of which data point may
belong to more than one cluster center and gives best result
for overlapped data sets. FCM will reduce the number of
iteration and improve the execution performance.
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