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ABSTRACT 
Mining of data is a field to involve processing of such voluminous data. Summarization is a technique of generate a review of a 

given document, which contains the most significant sentences in the document and also makes sense while reading. Document 

summarization characterized into two types: only one document summarization and multiple document summarizations. This 

paper mainly describes the summarization of the multiple documents. Summarizing the multiple documents is an approach in data 

mining that generates a precise summary of enormous number of documents. Objective of Multiple document summarizations is 

to make a summary without human intervention from the given position of documents that are similar to human being generated 

summaries. The place of documents is given to the user, avoiding redundancy and unwanted data. Summarizing the multiple 

documents is classified as either abstractive or extractive. This paper fully concern on multiple document summarizations based 

on extractive method. 

 

KEYWORDS:  Extractive multiple document summarizations, Cluster based method, Rank based method, Graph based 

method, Classical method. 
 

INTRODUCTION 
 

 In today’s world the bulk of data available is voluminous and there is a need to organise and maintain it. 
Data mining is a field that involves processing of such voluminous data. Data mining is the process of searching 
through large amounts of data and picked out the relevant data [12]. It is defined as the nontrivial extraction of 
implicit, unknown data, and use full data from large data sets. With the wide-ranging spread use of internet and 
the emergence of information exploration period, quality text summarization is essential to effectively condense 
the information. Summarization of text is the scheme of producing shorter version of original content which 
cover non-redundant and salient information extracted from a single or multiple documents [17] [11]. 
 Multiple documents Summarization means giving a brief statement of the core points of a few themes or 
topics from collections of document [7] [13]. It is for all time enhanced the summary of something rather than a 
long description about some themes or topics. At present era the need of multiple document summarizations will 
be greater than before due to the sudden increase of data on the world. With the ease of use and speediness of 
internet, information search from online documents has been eased down to user’s finger tips. It is not effortless 
task for users to actually summarize those enormous online documents [23].  
 For sample, once a user searches for information about the medicines and treatments for particular diseases 
and the user will receive enormous articles related to that event. The user would absolutely go for a system that 
could summarize those articles. The core intention of multiple document summarizations is shrinking the source 
document into a shorter description and protective its information content and overall meaning.  The essential 
task in multiple document summarizations is to discover the interrelated information from enormous amount of 
data in short period. 
 Schemes involve in automatic multiple document summarization involves  
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• redundancy elimination 
• Identify the significance of sentence 
• generating coherent summaries 
 When constructing the summaries from multiple documents, systems generally optimize the three 
properties, 
• Relevance: Summaries should contain informative data that are relevant to the user. 
• Elimination of Redundancy: Summaries should not contain multiple data units that convey the same 
information. 
• Length: Summaries are bounded in length. 
 The approaches for summarizing the multiple documents are categorized as either Abstractive or Extractive. 
Abstractive summarization involves a certain degree of understanding of the content conveyed in the original 
documents and makes the summaries based on information fusion and/or language generation techniques [6] 
[20]. This is similar to manual summary generation as the message conveyed remains the same sentence 
structure need not followed in the summary, i.e., some alteration is done on the given source document. 
Abstractive summarizations methods are abstract the phrases and vocabulary from the given documents by 
using language understanding tools to generate a summary. 
 
Abstractive summarization techniques involve in following steps: 
� extracting the basic features 
� identification of the relevant data 
� Refining and reducing data 
 The process of abstraction is difficult because it cannot be expressed statistically or understandably.  
 The excellence or worth of abstractive summaries depends on the deep semantic roles. The methods 
involved in abstractive summarization include  
� word by word parsing 
� verbal parsing 
� numerical parsing 
� a mixture of all 
 
The curbs involved in abstractive summarization techniques are:  
� Sentence mixture is not a powerful field yet, and hence machine generating summaries are incoherence 
even within a sentence. In case of extractive summaries, incoherence occurs between the two sentences. 
� Abstractive systems are difficult to replicate, as they heavily rely on the reworking of internal tools to 
perform information extraction and language generation. 
� Abstraction of information is difficult. It requires semantic role of text.  
 Extractive multi-document summarization allocates a significance score to each sentence and extracts the 
sentences with highest scores to form the summaries [16]. 
 Extractive summaries [4] are generated by extracting the key text segments (sentences or passages) from 
the text, based on statistical analysis of individual or mixed surface level features such as word/phrase 
frequency, location or cue words to locate the sentences to be extracted. The “most important” content is treated 
as the “most frequent” or the “most favorably positioned” content. Such an approach thus avoids any efforts on 
deep text understanding. They are conceptually simple, easy to implement.  
 
I. Challenges in data mining: 
 Data mining is not an easy task, as the algorithms used can get very complex and data is not always 
available at one place. It needs to be integrated from various heterogeneous data sources. These factors create 
some issues are shown in Figure 1. 
 
The major issues are: 
• Mining Methodology and User Interaction 
• Performances Issues 
• Diverse Data Types Issues 
 
II. Review On Extractive Multi-Document Summarization: 
 Multiple document summarizations are an area under research for several years. Multiple document 
summarizations are either extractive or abstractive. In the view point of extractive summarization [24] [5], rank 
the sentence is the most important issue and it is most concern one. Multi-Document Summarization is an 
automatic procedure designed to extract and create the information from multiple text documents about the same 
topic. 
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 The multi-document summarization is a very complex task to make a summary. It is a technique where one 
summary needs to be merged from many documents. There are number of issues in multi document 
summarization that are different from
present implementation includes development of extracti
 A 10% summary may be sufficient for one document but if we need it for multiple documents then 
difficult to get a summary from concatenation process. In most if the research, the researcher works on 
paragraph extraction or sentence extraction because the group of keywords contains a very low amount of 
information whereas paragraph or sentences
 There are different methods to implement extractive multip
� Classical method  
� Term frequency-Inverse document frequency (TF
� Cluster based method 
� Rank based method 
� Graph based method 
� Sentence co-relation based method
� Time based method 
� Machine Learning 
 

 
Fig. 1: Data mining Issues. 
 
A. Classical method:  
 Edmundson.H.P in 1969 [10] propose a classical method for extractive multiple document summarizations. 
These approach are scored the sentences based on four factors namely, 
(i) High-frequency content words (key words)
(ii)  Pragmatic words 
(iii)  Title and heading words  
(iv) Sentence location 
 The issue of redundancy is not accounted in this approach.
 
B. Term Frequency based method: 
 Term frequency-Inverse document frequency 
are present in TF-IDF. The term frequency and Document frequency are 
in the source document. 
� Term frequency (TF) indicates no of times a word appears in the text which measures salience of word 
within that document.  
� Document frequency (DF) indicates no of documents in which the word appears. The recurrent term in a 
source document is preserved as informative term, which is calculated by document frequency measure. 
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 The terms are taken by comparing the two frequencies, referred as (TF-IDF) measure [24]. After computing 
the TF-IDF score for every term in the source document the next process is to calculate the no of such the terms 
per sentence. By using this value the sentences are ranked and top scored sentences are chosen to be the part of 
summary. Depend on TF-IDF score for generating the summary would maintain that each sentence should 
consist of thematic words, to mark them as useful sentence. Redundancy of information is extremely high in this 
method. 
 G.Salton in 1989 [5] proposes a Term frequency-Inverse document frequency method. The steps involved 
in the calculation of TF_IDF are given as follows: 
1. For each document d, count the number of unique terms N in the document. 
2. Read the term. 
3. For each term calculate the TF=(number of occurrences of the term t in document d Total no of documents 
N) 
4. Calculate the IDF of term as 
IDF=1+ (log (total number of documents / number of documents containing term t)) 
5. Calculate the TF-IDF as 
TF-IDF=TF*IDF 
After calculating the TF-IDF highly scored sentences are picked for the summary. 
 
C. Cluster based methods:  
 Cluster based methodology to measures the significance between each sentence in a source document and 
select the similar sentences for summary. Clustering based methodology become critical to generate a 
meaningful summary [8]. Core of Cluster Based method provides clustering algorithm which is more effective 
and it depends on centroid of the cluster. Clustering method mainly involves only three task as pre-processing, 
clustering and summary generation.  
 The following procedure has to be done before providing input to the clustering method by using pre-
processing. Basically, pre-processing steps divided into following points-Tokenization: It breaks the text into 
separate lexical words that are separated by white space, comma, dash, dot etc.  
 Clustering is defined as to group the similar objects (sentences). Highly similar sentences are grouped into 
cluster, thus generating a numeral of clusters. The most common way for measuring the resemblance between 
the two sentences is the cosine similarity [15] measure then select sentence from each cluster.  
 Selecting the sentences based on the closeness of the sentences to the top ranking TF_IDF in that cluster 
[9]. After selecting the sentences to generate a final summary based on selected sentences Figure.2 [3]. 
 

 
Fig. 2: Cluster based summarization. 
 
D. Rank Based Method: 
 Ranking is the process of assigning a score or rank to a sentences or term in a document. Ranking is used to 
estimate the importance of sentences in a document or that of a term in a sentences or document or cluster [2]. 
 Xiaoyancai and Wenjie Li in 2013 proposed a three ranking functions namely Local Ranking, Global 
Ranking, Conditional Ranking. Ranking and clustering are applied in iterative manner [18]. Sequential flow of 
cluster based rank approach shown in Figure.3.  
 
The Mathematical Computation of TF, IDF, TF-IDF: 
� TF (tj,d)=n(tj)/∑ t 
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� IDF(t,D)=1+log (N/|{d€D:t€d}|)
� TF-IDF(t,d,D)=TF(t,d) * IDF(t,D)
� Computation of CS (Cosine Similarity):Cos
        Where a.b=|a||b| Cosᴓ 
� Construction of Adjacency Matrix: Calculating adjacency between sentences i, j is given as follows:
AM(i,j)=PCS(i,j)if CS(i,j)≠0 
AM(i,j)=0 otherwise 
 Yadong Zhu et al in 2013 provide an Optimization algorithm and R
Relational R-LTR framework is used rather than traditional R
problem. Diversity is a challenging problem in extractive summarizat
specifically define as the combination of ran sentences from documents and for this which is applied first then 
loss function is applied on Plackett-
gradient descent is then utilized to conduct the learning process, and the summary is generated by predicting 
greedy selection procedure.  
 Quantitative and qualitative approach can be given by experimental results on TAC 2008 AND TAC 2009 
which provides state-of-art methods. To accommodate the learning method which will use on other type of 
dataset beyond the traditional document.
 

 
Fig. 3: Sequential flow of Cluster based Rank approach
 
E. Graph based Method: 
 Graph based method is used to identify the
processing means to convert the raw data into useful information. 
 The graph G = (V x E) represent a document in the given data set. Each sentence appearing in 
becomes a node in the graph. Third step is Rank Assignment. Once document graph is built, the sentences in a 
document will be ranked through random walk on graph G. We compute a salient score for each node. Fourth 
step is Selection of Highly Scored Sentences. 
summed class, sentence length. Final step is 
selected, sentences with high ranking scores may be chosen as t
 Su Yan, Xiaojun Wan in 2014 
algorithm for extractive document summarizations and also proposed an extension of SRRank algorithm namely 
SRRank-Cluster, SRRank-Span. There are five modules in this work namely Pre
construction, Rank assignment, Selection of Highly Scored Sentences, Summary Generation.
SRRank Approach is shown in Figure.4
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Fig. 4: Architecture of SRRank Approach.
 
Pre-processing:  
 Convert the raw data into useful information for further processing. It consists of 
Removal of stop words, Punctuation Removal. In this step,
Those sentences are too short or almost contain no information, are eliminated. 
 
Graph Construction:  
 The directed acyclic graph G = (V x E) represent each document. Each sentence appearing in the doc
becomes a node in the graph. 
 
Rank Assignment:  
 Once document graph is built, the sentences in a document will be ranked through random walk on graph 
G. Compute a salient score for each node using the SRRank algorithm.
 
Selecting the highly scored sentences: 
 High scoring sentences are selected by calculating absolute score, summed score, length of the sentences
 
Summary Generation:  
 In this step, final summary is generated using sentences selected simply, highly scored sentences may be 
chosen as the final ones in the summary. Greedy algorithm is applied to re
summary. A sentence is added if it is high ranked and not too similar to any sentence existing in the summary.

 
III. Comparison Among The Techniques
 

IV. Conclusion: 
 In this paper mainly focussed on extractive multiple document summarization methods. An extractive 
summary is selection of important sentences from the original document. The significance of sentences is 
determined based on mathematical and li
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 Automatic text summarization techniques produce the effective summary with less redundancy and less 
time. There are five types of extractive document summarization will be discussed here.  The proposed approach 
can be applied to multi-human conversational analysis and automatic speech summarization as well. An 
effective speech summarization is to reduce the time required to review speech documents and to improve 
efficiency of document retrieval. 
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