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Abstract— Document clustering is the process dividing the 

document into groups or clusters. The similar objects are 

classified into one group and dissimilar into other group. It 

is an unsupervised learning process. This paper proposes a 

fuzzy improved weighted tree analysis approach based on 

fuzzy rules and a two stage algorithm. At the first stage, the 

documents are summarized. At this stage the document 

filtration as well as document statistics will be collected. At 

the second stage the documents are classified. In this stage 

the statistical analysis will be performed based on 

correlation analysis, entropy analysis and frequency 

measure. The fuzzy rules are applied on all this parameters 

and adaptive document category will be identified. At this 

stage, a weighted tree based approach will be applied for 

document clustering. 
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I. INTRODUCTION 

Text documents are growing rapidly and stored in electronic 

format. Nowadays most of the information related to 

government, industry and other institution are stored 

electronically in the form of text database. To extract the 

important information from these databases the researchers 

introduce many techniques. These techniques help in 

organizing the large database and extract useful information 

for these unorganized datasets. Data mining is helpful for 

this information retrieval. The goal of data mining is to 

extract information from the database and transfer it into 

understandable form for further use. To divide the similar 

information in one group text clustering is helpful. 

Clustering helps in information retrieval, document 

organizing and summarization. Text clustering and 

classification are equally important in text mining. 

Clustering analysis is an important content of data mining. 

Clustering analysis helps us in document summarization. 

With the help of different features we extract the 

information from large database. Classification helps in to 

group the similar document in one group and dissimilar in 

another group. It is an unsupervised learning process. 

In the exiting work with the help of different 

parameters only document classification is done. In this 

paper we proposed a two stage algorithm. First, we 

summarize the document. Secondly we classify the 

document. Classification is done with the help of statistical 

analysis. The statistical analysis is performed on the bases of 

frequency measure, entropy analysis and overall similarity. 

After that the fuzzy rules will be applied on these all 

parameters and the adaptive document category will be 

identified. In this stage, a weighted tree approach is applied 

for document clustering.   

II. DOCUMENT CLUSTERING 

Here we summarize the document. It helps in removal of 

words which are not important to the document. After 

removal of these words the remaining words are called as 

keywords. The effectiveness of a sentence is identified. The 

remaining document is represented as summarized. 

It is divided into following stages: 

 First total numbers of words are counted from each 

message. 

 Stop words are removed. 

 Negative words are removed. 

 Positive words are removed. 

A. Stop Words Removing 

These are the words which are either less or no important to 

the document. So the removal of these words does not affect 

the document. It helps in removal of noisy words and keeps 

core words. It saves huge amount of space. Example: a, if, 

is, among etc. 

B. Negative Words Removal 

The negative words express the negative attitude. Negative 

words the attitude when someone opposes to do something. 

Example: depressed, tension, illegal etc.   

C. Positive Words Removal 

The positive words express the positive attitude. Example: 

happy, good, legal etc. 

III. DOCUMENT CLASSIFICATION 

In document classification the comparative statistical 

analysis is performed. The statistical analysis is based on 

frequency measure, entropy analysis and overall similarity. 

On these three parameters the fuzzy rules are 

applied. These parameters will be analyzed collectively and 

in different combinations to identify the document class. . In 

this stage, a weighted tree based approach will be applied 

for document classification. 

These parameter help in evaluating the clustering 

results. 

It is divided into two parts: 

A. Internal Quality Measure 

The internal knowledge of the document is required. The 

overall similarity measure is used based on the pair wise 

similarity of document. 

B. External Quality Measure 

External information is required. The entropy analysis helps 

in finding goodness of cluster. The frequency measure helps 

in finding effectiveness of cluster.  
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1) Frequency Measure 

F-measure can be defined as how much time a words is 

repeated in a document. It can be defined as: 

Precision is the ratio of the number of relevant 

documents to the total number of document retrieved for 

query. Recall is the ratio of number of relevant document 

retrieved for query to the total number of relevant document 

in the entire collection.  

Recallij = (double) nij / ni.  (1.1) 

Precisionij = (double) nij / nj.  (1.2) 

FArr[i] [j] = (2 * recallij * precisionij)/ (precisionij + 

recallij).  (1.3) 

Where nj is the number of members of cluster j. 

ni is the numbers of members of class i. 

and nij is the numbers of members of class i in cluster j.  

2) Entropy Analysis 

Entropy analysis can express the disorder of a word in a 

cluster. It finds out the quality of the clusters.  

3) Overall similarity 

Overall Similarity is used to find out the similar words 

between two documents. The weighted similarity is used to 

measure the internal cluster similarity.   

IV. PROPOSED ALGORITHM 

DocClassification (docDB) 

/*docDB is the database that contains the message set 

defined for message classification 

 { 

1) For i=1 to docDB.length 

[Read the messages one by one] 

    { 

2) Msg=get Message (docDB (i) 

[Read the Message] 

3) Msg=Filter (msg) 

[Remove the stop list words from the list] 

4) Positive words=Get Positive (msg) 

[Get Positive List words from the message] 

5) Negative words=Get Negative (msg) 

 [Get Negative List words from the message] 

6) Fre=FindFreq (msg) 

[Obtain the Frequency of Message] 

7) Entropy=Get Entropy (msg) 

[Obtain the Entropy of Message] 

8) Similarity= Get Similarity (msg)  

[Obtain the similarity of Message] 

9) Weights=Fuzzify (Statistical Parameters) 

[Obtain the Fuzzified value for message          

     statistics] 

10) Class =TreeAdaptiveClassify (weights) 

[Get the message Classes] 

       } 

V. RELATED WORK 

In year 2005, Jian-Suo Xu performed a work on TCBLHT a 

new method of hierarchical text clustering. This paper 

presents a new method of hierarchical text clustering based 

on combination of latent semantic analysis (LSA) and 

hierarchical TGSOM, which is called TCBLHT method. 

The TCBLHT method can automatically achieve the 

hierarchical text clustering, and establishes vector space 

model (VSA) of term weight by using theory of LSA then 

semantic relation is included in the vector space model. The 

TCBLHT method decreases the number of vector, and 

enhances the efficiency and precision of text clustering [1]. 

In year 2006, Yong Wang performed a work on 

document clustering with semantic analysis. In this paper, 

author uses the sense disambiguation method to identify the 

sense of words and construct the feature vector for 

document representation. The experiment result shows that 

use of sense can improve result in most conditions. But the 

comprehensive statistical analysis performed indicates that 

the use of original single word and senses of words are not 

the statistically significant. Author also provide, the 

evaluation several basic clustering algorithms for algorithm 

selection [2]. 

In year 2007, Yun Sha performed a work on text 

clustering algorithm based on lexical graph. An algorithm 

for text clustering based on lexical graph is proposed. The 

lexical graph is builds with nodes representing words and 

edges representing their concurrent in text. The attribute of 

each node is text which the word occurs in. A cluster center 

is defined as node (words) with large degree in this graph, 

the center attributes and its neighbors are partitioned to one 

cluster whose description is the center node. This algorithm 

reduces the dimensionality of data and improves synonymy 

extension ability. The proposed algorithm obtains clustering 

of comparable quality significantly more efficiently than k-

means and STC algorithms on search result data sets [3]. 

In year 2008, author Wei wang performed a work 

on fuzzy c-means text clustering with supervised feature 

selection. In this paper author presents a new text clustering 

algorithm SFFCM which use the supervised feature 

selection method to select the feature. The SFFCM is based 

on EM algorithm. In the E-step to calculate expectation the 

author uses the feature selection algorithm to calculate the 

relevancy score for each step. In M-step author uses the 

FCM algorithm to obtain the cluster results based on the 

selected terms [4]. 

Another author Guo wensheng in year 2009 

performed a work text clustering algorithm based on 

Spectral Graph Seriation. This paper presents a new text 

structure graph model. With the weighted graph, this model 

expresses the characteristics term of the text and its 

associated location information. On this basis of spectral 

graph seriation, a spectral clustering algorithm is put 

forward. This algorithm replace solving common sub graph 

with matrix computation, then reduce the computational 

complexity of graph clustering. There are also algorithm 

analysis and experiment in the paper [5] 

In year 2010, Sumith Matharage presents the work 

on enhancing GSOM text clustering with latent semantic 

analysis. This paper presents a novel combination of GSOM 

and LSA to improve text clustering results compared to 

using GSOM on its own. LSA is an inherently global 

algorithm that looks at trends and patterns globally and 

GSOM is a nearest neighborhood based algorithm which 

looks at local patterns. Combination of these two can be 

used to discover both the global and local patterns. In the 

proposed model, initial text corpus is converted into its 

vector space representation using the traditional Term 

Frequency - Inverse Document Frequency (TF-IDF) 

technique. Then the Singular Value Decomposition (SVD) 

followed by Frobenius norm is applied on the resulting high 
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dimensional vector to come up with a new vector with an 

optimal number of dimensions [6]. 

In 2011 author Sridevi presents the work on 

semantically enhanced document clustering based on PSO 

algorithm. In this paper, author presents a clustering 

algorithm that uses semantic similarity measure. Thus, a 

methodology to interpret and cluster knowledge documents 

using ontology is presented. The Particle Swarm 

Optimization (PSO) clustering algorithm can be applied to 

the annotated documents. Author further evaluate the 

performance of using ontology with the classical K-means 

and particle swarm optimization clustering algorithm. 

Results show that using ontology with the particle swarm 

optimization performs better than K-means algorithm [7]. 

In year 2012, Mrs.Leena H.Patil presents a work on 

A novel approach for feature selection method TF-IDF in 

document clustering. In this paper the different stage are 

formed firstly document preprocessing is done by removing 

stop words, stemming is performed using porter stemmer 

algorithm, word net thesaurus is applied relationship 

between important terms, global unique words and frequent 

word set get generated. Secondly, data matrix formed, and 

thirdly terms are extracted from the documents by using 

term selection approaches tf-idf, tf-df and tf2 based on their 

minimum threshold value. Further each and every document 

term gets pre-processed, where the frequency of each term 

with in the document is counted for representation. The 

purpose of this approach is to reduce the attributes and find 

effective term selection method using word net for better 

clustering occurrence [8]. 

In year 2013, Ms.K.Sruthi proposed a work on 

document clustering on various similarity measures. In this 

paper we mainly focuses on different similarity measures, 

view points and Document clustering. We introduce a novel 

multi-viewpoint based similarity measure and two related 

clustering methods. Using multiple viewpoints, more 

informative assessment of similarity could be achieved [9]. 

Xin Cheng in year 2014 proposed a work on a 

statistics based semantic relation analysis approach for 

document clustering. In this paper, author introduces a novel 

technique for capturing the robust and reliable semantic 

information from term-term co-occurrence statistics. Firstly, 

author proposes a novel method to evaluate the explicit 

semantic relation between terms from their co-occurrence 

information. Then the underlying semantic relation between 

terms is also captured by their interaction with other terms. 

Lastly, the two complementary semantics relation are 

integrated together to capture the complete semantic 

information from the original documents [10]. 

In year 2015, author P. Nithya proposed a work on 

a data mining objective function with feature selection 

algorithm using document clustering. In this proposal work 

is made to improve the pruning of feature selection 

algorithm by clustering with distance boundaries and 

partitioning of uncertain probability distribution values. 

Clustering techniques increase the speed of feature selection 

construction and minimize the pruning time to greater 

extent. Distance boundary clustering technique, works based 

on the criteria of lower and upper bounds distances of the 

uncertain attributes values [11]. 

VI. EXPERIMENTAL RESULT 

The performance of the proposed algorithm is evaluated. 

A. Dataset  

On two dataset the experiment is performed. One is original 

dataset and other is trained dataset. On the whole database 

the algorithm is applied. First it is applied on the original 

data set. It has 5485 messages with classes defined. 

Total 

Words in a message 
Stop Words 

Negative 

Words 

Positive 

Words 

Frequency 

Measure 

Entropy 

Analysis 

Overall 

Similarity 
Classes 

62 26 10 6 4.0269 20.5 10.25 Earn 

210 78 20 9 4.1072 55.0 27.5 Acq 

44 24 5 5 4.0085 15.0 7.5 Earn 

557 163 37 16 4.1123 118.5 59.25 Acq 

144 53 15 6 4.1214 43.5 21.75 Acq 

110 50 15 10 3.9936 38.0 19.0 Acq 

107 39 13 5 4.1306 31.5 15.75 Acq 

525 158 28 12 4.1154 114.5 57.0 Acq 

37 19 6 3 4.0726 14.0 7.0 Acq 

42 19 6 2 3.9988 11.5 5.75 Earn 

Table 1: Out of these 5485 messages 10 with the results are shown below: 

Total 

Words in a message 
Stop Words 

Negative 

Words 

Positive 

Words 

Frequency 

Measure 

Entropy 

Analysis 

Overall 

Similarity 
Classes 

749 255 41 17 4.1078 173.0 86.5 Trade 

104 41 18 10 4.0530 33.0 16.5 Grain 

205 72 21 11 4.0740 61.5 30.75 Ship 

688 215 44 18 4.1166 164.5 82.25 Acq 

107 38 19 11 3.9838 35 17.5 Earn 

88 35 5 2 4..0601 20 10.0 Earn 

100 39 12 6 4.0721 29 14.5 Acq 

162 62 15 10 4.1189 47 23.5 Earn 

199 82 16 10 4.1375 62.5 31.25 Earn 

100 47 16 9 4.0668 33.5 16.75 Earn 
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Table 2: After that algorithm is applied on the trained dataset. It has 2189 messages out of that 10 with results are shown 

below 

Total Messages 2189 

Correctly Classified 1376 

Not Correctly Classified 813 

Total Normal Messages 1083 

Correctly Classified 938 

Not Correctly Classified 145 

Total Work Messages 121 

Correctly Classified 20 

Not Correctly Classified 101 

Total Spam Messages 696 

Correctly Classified 384 

Not Correctly Classified 312 

Table 3: After analysis the result is shown as follows 

VII. CONCLUSION AND FUTURE WORK 

In this paper the keywords are extracted from the document 

by removing stop words, negative words and positive words. 

After that parameters frequency measure, entropy analysis 

and overall similarity are applied for classification of 

document. The original dataset classes matched with trained 

dataset. From results we conclude that messages which are 

correctly classified and not correctly classified. Further 

work focuses on effective feature selection method for 

document classification. The parameters can be identified 

with the help of type of document. The fuzzy rules may also 

be changed as per requirements. For document 

summarization we also used some more parameters. We can 

also use this algorithm for web based documents. 
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