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Abstract: 
 
 Text mining, is the analysis of data contained in natural language text. It is the process of extracting 
information from text. Text analysis involves information retrieval, lexical analysis, pattern recognition, information 
extraction. The main challenge in text mining is to find the similarity between documents in order to group the 
similar documents. The word frequency distributions are identified to find the similarity between various 
documents. The overarching goal is, essentially, to turn text into data for analysis. Vector space model was used to 
classify the relevant documents. Long documents are poorly represented because they have poor similarity values 
and keywords must precisely match the document terms. Documents might have similar context but different term 
vocabulary won't be associated which leads to less accuracy. Spectral based approach was used and it was suitable 
only to short queries. 
 
Introduction: 
 
 Text mining is the field in data mining which is the process of extracting data from the large storage. It is 
the process in knowledge discovery in database (KDD). Text indexing methods have been developed to handle 
unstructured documents. Traditional information retrieval technique became inadequate to retrieve documents from 
large storage database. Typically, only a small fraction of the many available documents will be relevant to a given 
individual user. 
 
 Information retrieval  
 
Retrieving the relevant information from various information resources. Efficient way to search relevant documents 
in web is to supply the query terms related to the information which you want to find. Search engine will then 
collect the necessary documents which are associated to the query terms provided. Information retrieval problem is 
to collect all the relevant documents based on the user's query from the database. 
 
Information extraction  
 
It is the process of extracting structured information from unstructured or semi-structured  documents. It refers to 
identify the words or feature terms within the document. It can be also described as content extraction out of 
images/audio/video could be seen as information extraction. 
 Text mining achieves this by applying techniques from natural language processing, grammatical analysis, 
speech tagging. Text mining have its application in market analysis, customer relationship management (CRM). To 
identify similarity between the various documents precision and recall are calculated. Precision is the measurement 
of deviation from true values and its scatter. Fraction of retrieved instance that are relevant. Recall is the fraction of 
relevant instances that are retrieved. 
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                  No.Of correctly retrieved documents                                                
Precision=  No. Of retrieved documents 
 
                    No. Of correctly retrieved documents 
Recall=       No. Of documents in relevant category 
 
To identify the topic of a document, the content of the document must be analysed. By obtaining a clear 
understanding of a page, it is possible to find more relevant documents. Vector space model has been the dominant 
method used to analyse the text in information retrieval system. This model represents every document as vector so 
that it can be compared with other document vectors. It compares the deviation of angle between each document 
vector and original query vector to find similarity amongst documents. Many information retrieval systems employs 
vector space model to classify text. Spectral based information retrieval method able to use both term count and 
position information to obtain high precision document ranking. 
 
Text categorization 
 
It refers assigning natural language texts to predefined categories based on their content. It supports document 
retrieval, extracting data from texts. This technique is keyword-based. 
 
Literature survey: 
 
1. Distributional features 

 Distribution features are used to express the distribution of a word in a document. Frequency of the word and 
position of the first appearance of the word are characterized as features. It uses TFIDF scheme to identify the 
features. Term frequency be the number of occurrences of term t in the document d, that is f(d,t). The term-
frequency matrix TF(d,t) measures the association of the term t with respect to the given document d. Inverse 
document frequency is the number of documents which have the term t. 

TF-IDF(d,t)=TF(d,t)*IDF(t) 

 kNN and SVM are used to test the effect of distributional features. The position of all the appearances of the word 
is identified and indexed. Distributional features are useful for text categorization and essential when the documents 
are long enough and informal. 

Disadvantages: 

• It is a theoretical approach 

• Other methods can be used to improve the performance. 

2. Vector Space Model 

 Vector space model is used to represent text documents as vectors. It is used in information filtering, 
retrieval, indexing, relevancy ranking. Each text document is represented as vector. By comparing the angle of each 
document vector the similarity between those documents can be calculated. 

Sim(v1,v2)=v1.v2/ |v1||v2| 

If the term occurs in the document, its value in the vector is non-zero otherwise it is indicated as zero. Relevance 
ranking can be made for the documents using assumptions of document similarity theory. 
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Disadvantages: 

• Spatial information contained in the documents may lost. 

• Long documents are poorly represented. 

• Not a promising way to discriminate contextual similarity. 

3. Fourier domain scoring 

 Fourier domain scoring is the superior method because it makes use of the spatial information within the 
document rather than the count of each term. This has given improvement in precision comparing to vector space 
model. It not only records number of times each word appears in the document but also the position of the words. 
Inverted index is created for the collected words. Pre-weighting is performed and perform fourier transform to 
calculate document scores.  These informations are compared against other words. It shows high performance for 
short queries. DCT It is used to extract information from the text documents and it provides document ranking 
without having to store excessive data.FDS requires more disk space to store index. To reduce the storage cost DCT 
is used,  which does not require more information. It provides high precision. 

Disadvantages: 

• Its index requires large storage space. 

• Computational time increases. 

• Still the performance can be improved. 

4. Phrase-based document indexing 

Document clustering technique mostly rely on single term analysis of document data set. The phrase 
similarity can be calculated using document index graph based on the list of matching phrases between the 
documents. DIG represents a directed graph G=(V,E). V denotes nodes in which each node represents a unique word 
in the document. E denotes edges and each edge is an ordered pair of nodes(vi,vj). If vj is successive to the node vj in 
any document then there will be an edge between vi to vj. 

Indexing information is stored in the graph nodes in the form of document table. When a new document is added, 
the graph is updated with the new sentence information. New words are added and connected with other nodes to 
reflect the sentence structure. Matching phrases that occur between the documents are calculated to find the 
similarity of the documents.  

Disadvantages: 

• With a very large document set, the graph could become more complex. 

5. K- Means: 

 It randomly selects k objects each represents center. For thr remaining objects, each object is assigned to 
the cluster to which it is the most similar. It is assigned based on the distance between the object and the cluster 
mean. Then new mean for each cluster is calculated. Cluster mean is updated to find the mean value of the cluster 
and it is repeated until no changes occurred. This is relatively scalable and efficient in processing large data sets. EM 
algorithm extends k means which assigns each object to each cluster according to a weight representing its 
probability of membership. 
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Disadvantages: 

• It is not suitable for discovering clusters with different size. 

• It is influenced by outliers. 

6. k-Mediods: 

 It takes the actual objects to represent the clusters, using representative object for every cluster. All 
remaining objects are clustered with the representative object to which it is most similar. Representative object is 
choosen arbitrarily and the representative object is replaced by non representative object until the quality of cluster 
is improved. PAM is k-mediods algorithm which tries to make the better choice of cluster representatives. All the 
pairs of objects are analysed and a object in that pair is considered as representative object. Quality of the cluster is 
calculated for each combination. 

Disadvantages: 

• Still the accuracy can be improved. 

Proposed System: 

A term frequency is calculated by partitioning each document into paragraphs. Significant words are obtained from  
all documents by using stemming process. Stemming process removes all stop words from total number of words. 
Frequency of term co-occurred in a document is calculated. Hybrid similarity is measured by obtaining both local 
and global information. Using singular value decomposition covariance matrix is calculated to cluster the related 
documents. 

System Architecture: 
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Modules: 

Extraction Of Key Terms: 

Extraction of key terms from a document by text mining consists of two sub processes: Text segmentation by 
identifying stop terms and ranking the other terms in descending order with respect to their significance in 
describing the content of a document or a web page automatically extracts important terms by simple text mining 
and avoids complex and lengthy linguistic and statistic process. It performs comparably to or better than other 
methods which are complex and need human intervention. As the extracted term list is ordered by weighting the 
terms, these terms with corresponding weights can be directly used for indexing purpose. 

Removing Stop Words: 

Words that are discarded from a document representation. Removing the stop terms to reduce the size of the 
representation and it  may also improve effectiveness of the retrieval algorithm. If stop words that are listed 
manually is automated, then the list may expands traditional stop word list to a great extent. Stop term list is the list 
for the removal of semantically insignificant words before text analysis. 

Finding Significance Of Key Terms: 

Significance of  key terms is calculated  to determine the relationship and obtaine the following equation, 

SigWd = 0.4953TtlWd+ 42.8  

where SigWd is the number of significant words and TtlWd is the total number of words. The analysis also shows 
that the correlation coefficient R = 0.99, which indicates a very good linear relationship between the number of 
significant words and the total number of words. When this equation was used to estimate the number of significant 
words for the sample documents, the average relative error was merely 5.20%. This result indicates that stop terms 
in the current list account for about 50% of the total text. In other words, the amount of text processing can be 
reduced by 50% after the removal of the stop terms. 

Singular Value Decomposition: 

• Input the training set, the vocabulary M, and the dimension of the reduced space d. 

• Partition each document into paragraphs and form the affinity graphs {G1,G2,...,Gn }. 

• Solve the eigenvalue problem as shown in (13), and construct the mapping V whose column vectors are 
taken from the eigenvectors associated with the d largest eigenvalues. 

•  Calculate the projected graphs ˜ Zi = V T GiV 

• Select the first column of ˜ Zi to represent the ith training sample denoted as zi. 

•  Given a new affinity graph Gt associated with a new testing document, repeat Steps 4 and 5, map it onto 
the subspace, and achieve the latent semantic expression. 

Hybrid Similarity Measure: 

The hybrid similarity associated with both the global and local information.The latent representation of 
document q associated with the global feature xq and zq the latent representation of document q produced from the 
local source Gq. The combined similarity measure is in the form which involves the cosine distance criterion. 

Experiments and Results: 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 190- 195 

B.Suganya, IJRIT  195 

 

Proposed system uses singular value decomposition to determine the hybrid similarity between documents. It uses 
stemming process to remove the stop words. Frequency of terms that occurred in documents are determined. Using 
local and global information hybrid similarity is calculated. Based on the similarity obtained the relevant text 
documents are grouped. Accuracy in grouping related documents is high. Accuracy is improved to 90% in using 
singular value decomposition. 

Conclusion: 

It discussed a new document analysis method, SVD, which enables us to extract the local information and 
global information efficiently from documents with respect to term distribution. First partitioning each document 
into paragraphs and to determine the frequency of terms occurred in those documents. This analysis works by 
finding the sample covariance matrix to characterize the lower dimensional semantic space. A hybrid document 
similarity measure is designed to improve the performance. It delivers three important advantages. It does not 
require an assembled metric to conduct matrix comparison. Much less time is required because it does not need the 
many-to-many matching. The results strongly suggest this technique is accurate in clustering the related documents 
and performance is improved.  
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