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Abstract 

 
Most of text mining techniques are based on word and/or phrase analysis of the text. To captures frequency 

of the importance of the term within a document statistical analysis of a term (word or phrase) is used.  A 

new semantic-based model that analyzes documents based on their meaning is introduced. The proposed 

model analyzes terms and their corresponding synonyms on the sentence and document levels. In this 

model, if two documents contain different words and these words are semantically related, the proposed 

model can measure the semantic-based similarity between the two documents. The similarity between 

documents relies on a new semantic-based similarity measure which is applied to the matching concepts 

between documents. To increase the cluster quality neural network concept with semantic based analyzer is 

introduced. 
. 
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1. Introduction 

Data mining has attracted a great deal of attention in the information industry and in society as a whole in 

recent years, due to the wide availability of huge amounts of data and the imminent need for turning such 

data into useful information and knowledge. Data mining refers to extracting or “mining” knowledge from 

large amounts of data. Many people treat data mining as a synonym for another popularly used term, 

Knowledge Discovery from Data, or KDD. [1] 

Text mining, also referred to as text data mining, roughly equivalent to text analytics, refers to the process 

of deriving high-quality information from text. As the most natural form of storing information is text and 

text mining is believed to have a commercial potential higher than that of data mining. The recent study 

indicated that 80% of a company’s information is contained in text documents. Text mining, however, is 

also a much more complex task as compare to data mining as it involves dealing with text data that are 
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inherently unstructured and fuzzy. Text mining is a multidisciplinary field, involving information retrieval, 

text analysis, information extraction, clustering, categorization, visualization ,database, technology, 

machine learning, and data mining.[2] In Text Mining, patterns are extracted from natural language text 

rather than databases. There are many approaches to text mining. In general, the major approaches, based 

on the kinds of data they take as input, are: (1) the keyword-based approach, where the input is a set of 

keywords or terms in the documents, (2) the tagging approach, where the input is a set of tags, and (3) the 

information-extraction approach, which inputs semantic information, such as events, facts, or entities 

uncovered by information extraction. The Information retrieval is concerned with the organization and 

retrieval of information from a large number of text-based documents. Basic measures for text retrieval are 

Precision and Recall.  

 

• Precision: This is the percentage of retrieved documents that are in fact relevant to the query (i.e., 

“correct” responses). It is formally defined as 

     

 
• Recall: This is the percentage of documents that are relevant to the query and were ,in fact, 

retrieved. It is formally defined as 

 

 
  

An information retrieval system often needs to trade off recall for precision or vice versa. One commonly 

used trade-off is the F-score, which is defined as the harmonic mean of recall and precision: 

 

 
Precision, recall, and F-score are the basic measures of a retrieved set of documents [1]. Document 

clustering is one of the most crucial techniques for organizing documents in an unsupervised manner. 

Clustering is similar to classification in that data are grouped. However, unlike classification, the groups 

are not predefined. Instead, the grouping is accomplished by finding similarities between data according to 

characteristics found in the actual data. These groups are called clusters. In general, the major clustering 

methods can be classified into the following categories: 

1. Partitioning methods: K –Means clustering 

2. Hierarchical methods: Agglomerative algorithms, divisive clustering 

3. Density-based methods: DBSCAN and OPTICS.[3] 

Most of text mining techniques are based on word and/or phrase analysis of the text. The statistical analysis 

of a term (word or phrase) frequency captures the importance of the term within a document. Deep 

semantics analysis for concept enhances the quality of text clustering. However, to achieve a more accurate 

analysis, we should incorporate semantic features. By incorporating semantic features with mining, this 

technique should indicate terms that capture the semantics of the text from which the importance of a term 

in a sentence and in the document can be derived. [4] 

 

2. Related works 

 
To improve the accuracy of text clustering techniques semantic features from the WordNet lexical database 

incorporated. A new semantic-based model that analyzes documents based on their meaning is introduced. 

A new semantic-based similarity measure which makes use of the synonyms and/or hypernyms is 

proposed. In the proposed semantic based model by Shady Shehata, it captures the semantic structure of the 

each term with a sentence and document rather than the frequency of the frequency of the term with a 

document only. Each sentence in a document is labeled by a semantic role labeler. This role labeling 

determines terms which contribute to the sentence semantics in a sentence. Based on the semantic based 

analysis each term is assigned a weight. The term which has a maximum weight is at the top. When any 
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new document is added, the proposed models detects a concept match from this document to the entire 

previously processed document and scan the new document and extract the match concept. The proposed 

model works as follows: First it Extract the synonyms and/or hypernyms for the analyze terms, than the 

proposing a new semantic-based analysis that analyzes terms and their corresponding synonyms and/or 

hypernyms on the sentence and document levels after that it apply the semantic-based analysis to text 

document clustering with sets of experiments that compare between clustering techniques when the 

extracted features are terms only, terms and synonyms, and terms and hypernyms. The proposing a new 

semantic-based similarity measure that takes the advantage of the WordNet concepts to measure the 

similarity between documents based on the meaning of their words rather than the words themselves and its 

known as Semantic-based Analyzer Algorithm. Three standard document clustering techniques are chosen. 

For testing the effect of the concept-based similarity on clustering: (1) Hierarchical Agglomerative 

Clustering (HAC), (2) Single Pass Clustering, and (3) k-Nearest Neighbor (k-NN). The results are 

evaluated by using F-measure and the Entropy. [9] 

 

Shady Shehata introduced, a new concept-based mining model . It captures the semantic structure of each 

term within a sentence and a document, rather than the frequency of the term within a document only. Each 

sentence is labeled by a semantic role labeler. The semantic labeler determines the terms which contribute 

to the sentence semantics associated with their semantic roles in a sentence. Each sentence in the document 

might have one or more labeled verb argument structures. Each term that has a semantic role in the 

sentence, is called a concept. Concepts can be anything it can be words or phrases, that totally dependent on 

the semantic structure of the sentence. The sentence in the document is labeled automatically based on the 

PropBank notations. Concept based analysis in two parts: 

1. To analyze each concept at the sentence-level 

2. To analyze each concept at the document-level 

By Semantic structure of the sentences in documents, a better text clustering result can be achieved.  To 

evaluate the quality of the clustering two quality measures are use. They are F-measure and Entropy. 

Concept-based similarity measure measures the importance of each concept with respect to the semantics 

of the sentence, and the topic of the document. [4] 

In this paper the proposed Idiom Semantic Based Mining Model, the documents are clustered based on 

their meaning using the techniques of idiom processing, semantic weights by using Chameleon clustering 

algorithm.  The proposed model consists of five components: Idiom processing, POSTagging, Document 

pre-processing, Semantic weights calculation, Document representation model using Semantic grammar, 

Document similarity and Hierarchical clustering algorithm. The enhanced quality in creating meaningful 

clusters has been demonstrated and established on three different datasets, with idiom based documents, 

with the use of performance indices, entropy and purity. The results which are obtained with the vector 

space model and semantic model are compared to show the improved performance of the proposed method. 

[5]  

 

For information retrieval we consider collection of objects.  Each object is characterized by one or more 

properties associated with the objects. To each object given property is attached to reflect its importance in 

the representation of the given object. If the property is assigned it carry weight 1 otherwise weight is zero. 

Dice and jaccard are widely used in the literature to measure vector similarities. All the similarities 

measures exhibit one common property namely that their value increases when the number of common 

properties in the two vector increases. Most of the information retrieval work is based on the use of large 

masses of data. The manipulation of such data is difficult. To simplify the access of file we use 

classification or clustering. Classification is grouping of similar or related items into common classes. The 

classification methods are mainly used for two purposes. 

1.  To classify the set of index terms or keywords. 

2. To classify the documents into subject classes. 

The clustering process improves the search process. The use of clustered document files may then lead both 

to high recall and to high precision searches. [6] 

Wordnet database links English nouns, verbs, adjectives, and adverbs to sets of synonyms that are in turn 

linked through semantic relations that determine word definitions. It is an online lexical Database designed 

for use under program control. We define the vocabulary of a language as a set W of pairs (f,s), where a 

form f is a string over a finite alphabet, and a sense s is an element from a given set of meanings. WordNet 
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includes the following semantic relations: Synonymy, Antonymy, Hyponym, Meronymy, Troponymy, and 

Entailment. Each of these semantic relations is represented by pointers between word forms or between 

synsets. An XWindows interface to WordNet allows a user to enter a word form and to choose a pull-down 

menu for the appropriate syntactic category. [7] An unsupervised feature selection algorithm suitable for 

large data set, large in both dimensions and size. The complexity is exponential in the terms of the data 

dimension for an exhaustive search. There has being the proposed method for an unsupervised algorithm 

which uses the features dependency similarity for redundancy reduction, but require no search. This 

method involves partitioning of the original feature set into some distinct subsets or clusters. The feature 

within the cluster is highly similar, while those in different cluster are dissimilar. It uses new similar 

measure in clustering, called maximal information compression. [8] 

 

3. Research Methodology 

 
We will apply the neural network technique with semantic based analyzer. First of all we will read the text 

file from the database than define the no. of neurons for the network that will act as an input. The input data 

that has been selected, it must be preprocessed that is done in the pre-processing layer and then comes 

learning layer, in this layer Learning is occurred  by changing the connection weights after each word is 

processed, based on the amount of error(Error = expected value - actual value). 

After that there will be training network. So with this process one word tries to attach many other words for 

creating efficient synonyms. At the end if words have no accurate meaning but by chance it created than it 

will be include in other text file with its accurate meaning in other synonyms text file. Or it can be 

differentiated with their error result or synonyms result. This methodology will reduce the processing time 

and reduce the algorithm escape time.  

To implement the flowchart we will use MATLAB tool. MATLAB is widely used in all areas of research. 

MATLAB is beneficial for mathematics equations (linear algebra) moreover numerical integration 

equations are also solved by MATLAB It is also a programming language, and is one of the simplest 

programming languages for writing mathematical programs. It has various types of tool boxes that are very 

beneficial for optimization 

 

 
Fig 1: Flowchart of Proposed algorithm 
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4. Summary and Conclusions 

This work will bridge the gap between natural language processing and text mining disciplines. A new 

semantic based model is proposed to improve the text clustering quality. By exploiting the semantic 

structure of the sentences and adding synonyms to documents, a better text clustering result is achieved. By 

using neural network with semantic based analyzer algorithm, it will improve the efficiency of the 

algorithm and we will get the better results. The first component is the new semantic based term analysis. 

First, it analyzes the semantic structure of each sentence to capture the top sentence terms. Secondly, words 

in each top term are looked up in WordNet to get their corresponding synonyms and/or hypernyms. Lastly, 

the component analyzes each concept at the sentence and document levels. These two levels of semantic-

based analysis are achieved by using two semantic-based measures: the conceptual term frequency ctf and 

the concept frequency cf .The second component is the semantic-based similarity measure which allows 

measuring the importance of each concept with respect to the semantics of the sentence, and the topic of the 

document. 

There are a number of possibilities for extending this work. One way is to link this work to web documents 

clustering or text classification. Other way is to work with both synonyms and hypernyms. 
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