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Abstract—Text Summarization is the process of generating a short summary for the document that contains the significant 
portion of information. In an automatic text summarization process, a text is given to the computer and the computer returns 
a shorter less redundant extract of the original text. The proposed method is a sentence extraction based single document text 
summarization which produces a generic summary for a Malayalam document. Sentences are ranked based on feature scores 
and Googles PageRank formula. Top k ranked sentences will be included in summary where k depends on the compression 
ratio between original text and summary. Performance evaluation will be done by comparing the summarization outputs with 
manual summaries generated by human evaluators. 
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I. INTRODUCTION 
 
With enormous growth of information on cyberspace, 
conventional Information Retrieval techniques have 
become inefficient for finding relevant information 
effectively. When we give a keyword to be searched 
on the internet, it returns thousands of documents 
overwhelming the user. It becomes a time consuming 
and difficult task to recall the precise documents. 
Text summarization approaches are used as a solution 
to this problem which reduces time required to find 
the web document having relevant and useful data. 
Text summarization is the process of automatically 
creating a compressed version of the text containing 
significant information. 
The summaries can help the reader to get a quick 
overview of an entire document. Another important 
issue related to the information retrieval from the 
internet is the existence of many documents with the 
same or similar topics, known as duplication. This 
kind of data duplication problem increases the 
necessity for effective document summarization. The 
advantages of automatic text summarization are 
saving in reading time, facilitating document 
selection and literature searches, improvement of 
document indexing efficiency, free from bias, and 
they are useful in question-answering systems where 
they provide personalized information. Input to a 
summarization process can be one or more text 
documents. When only one document is the input, it 
is called single document text summarization and 
when the input is group of related text documents, it 
is called multi document summarization. We can also 
categorize the text summarization based on the type 
of users the summary is intended for: User focused 
summaries are intended to satisfy the requirements of 
a particular user or group of users and generic 
summaries are aimed at a broad community. 
Depending on the nature of summary, it can be 
categorized as an abstract or an extract. An abstract is  

 
a summary, which represents the subject matter of an 
article by understanding the whole meaning, which 
are generated by reformulating the salient unit 
selected from an input sentences. It may contain some 
text units which are not present in the input text. An 
extract is a summary consisting of a number of 
sentences selected from the input text.Sentence 
extraction methods have been studied extensively 
over the past decade. Sole concentration on the 
structural information in the text like position, length, 
term frequency, relevance features, etc. does not 
capture the true importance of sentences while 
dealing with different kinds of writing styles. This 
accounts for a renewed approach to text 
summarization which combines the best of both 
worlds - a structure based approach, which gives 
some degree of importance to sentences based on 
their structural features alone, and a graph based 
approach, which gives sufficient importance to the 
semantic relationship between sentences. Based on 
information content of the summary, it can be 
categorized as informative and indicative summary. 
The indicative summary represents an indication 
about an articles purpose and it prompt the user for 
selecting the article for in-depth reading for detailed 
understanding; on the other hand, informative 
summary covers all significant information in the 
document at an abstract level, that is, it will contain 
information about all the different aspects such as 
articles purpose, scope, approach, content, domain, 
results and conclusions. For example, an abstract of a 
research article is more informative than its headline. 
 
II. RELATED WORK 
 
Text summarization has been an area of interest since 
many years. The need for an automatic text 
summarizer has increased much due to the abundance 
of documents in the internet. I. Mani et al. [6] defines 
text summarization as the process of distilling the 
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most important information from single or multiple 
documents to produce an abridged version for 
particular user(s) and task(s). D. Shen et al. [4] 
differentiates the two approaches to text 
summarization as abstraction based and extraction 
based. Abstraction based approach understands the 
overall meaning of the document and generate a new 
text whereas the extraction based approach simply 
selects a subset of existing sentences in the original 
text to form the summary. P. Baxendale [7] presented 
experimental data on how the leading sentences of a 
document are more important than the ones at the end 
in terms of its informative content or significance. 
Hence the postion of a sentence in a document forms 
an important selection criterion. H. P. Luhn [5] 
presented the idea that frequently occuring terms 
signify the overall content of the document. S. Brin et 
al. [8] used the Pagerank based score to rank the 
sentences which gives more importance to sentences 
that refer to others as well as are referred by others. 
Dhanya P. M et al. [1] performed a comparative study 
of text summarization in Indian languages. Two 
summarization techniques each from 
Tamil[9][2],Kannada [10][11]and one each from 
Odia [12], Bengali[13], Punjabi[14] and 
Gujarathi[15] were taken for the purpose of 
comparison. Text consisting of three sentences was 
taken as an example and they tried to find out the 
summary sentences using all the eight methods.It was 
concluded that most of the methods have selected a 
set of features based on which they rank the 
sentences. Punjabi method uses the maximum 
number of features which is ten and odia uses the 
least number of features which is one. The accuracy 
of the method depends on the number of features and 
the contribution of that feature towards summary. The 
methods show a recall scores of 0.45, 0.48, 0.43, 
0.66, 0.42, 0.412, 0.42, 0.82 respectively.In almost all 
methods testing is done by comparing the results with 
results of human summarizers. 
Anita R Kulkarni et al. [3] illustrates three different 
techniques namely statistical,knowledge based and 
linguistic techniques that can be applied in text 
summarization. Summarization tools like SweSum,(a 
summarization tool from Royal Institute of 
Technology, Sweden) that works on news text using 
HTML tags, MEAD- a public domain multilingual 
multi-document summarization system developed by 
the research group of Dragomir Radev,which uses 
three features namely centroid score, position and 
overlap with first sentence, LEMUR (a summarizer 
toolkit that provides summary with its own search 
engine) that uses TF-IDF(vector model)for multi 
document summarization etc are compared in this 
paper.They propose a new method for summarization 
using sentence features such as title, TF-ISF,Cue 
phrase, Key phrase, Sentence position and correlation 
among sentences.It is a single document 
summarization technique. Krish Perumal et al. 
[2]proposed a language independent sentence 

extraction based text summarization technique which 
uses a structural charcteristics based sentence scoring 
along with a PageRank based sentence ranking. The 
effectiveness of the proposed approach had been 
confirmed for English and Tamil documents by 
applying the ROUGE evaluation. The method was 
carried out in four different phases namely i)Pre 
processing, where stop word removal and stemming 
are performed in order to prepare the source data for 
summary generation,ii)Scoring,where the sentences 
were given scores based on their position,length, 
topic similarity and TF-IDF feature such that longer 
sentences similar to the title of the document and 
appearing at the beginning of the document are 
getting high scores, iii)Ranking, where the sentences 
are ranked according to Google’s PageRank formula 
and finally, iv)summary generation, where the final 
summary comprises of the top ranked sentences 
displayed in the same order as they appear in the 
source document text. The number of top ranked 
sentences selected for the summary may be user-
defined in terms of the number sentences or 
compression ratio with respect to the length of the 
source document text. 
The proposed algorithm, on evaluation using ROUGE 
metrics for English and Tamil, yields better results. 
Since this technique only requires a stop word list and 
stemmer for summary generation in any language, it 
is expected to work well irrespective of language. 
Stemmers are usually considered as the initial phase 
of a summarization procedure.Stemming is the 
process of removing the affixes from inflections and 
to return the root form. Malayalam is highly 
agglutinative in nature and hundreds of inflections are 
possible for each word. An effective stemmer in 
Malayalam is not yet implemented. Prajitha U et al. 
[16] proposed an algorithm namely LALITHA:A 
light weight Malayalam stemmer using suffix 
stripping method.In Malayalam inflections are mainly 
formed by adding suffixes to the root form. So the 
proposed stemmer considers only the suffix part and 
strip it to get the stem.Stemming will reduce a word 
to a stem which need not be a meaningful one. 
The suffix stripping can be done mainly on two basis: 
Iteration and Longest match .Iteration is a recursive 
procedure and in each iteration we can remove a 
single suffix from the right end of the word. In 
Malayalam since it is possible to attach many 
suffixes, this iteration process will be computationally 
expensive. In the longest match method, the longest 
suffix from the right end that matches with our suffix 
list is stripped off. In the proposed method they adopt 
the second one. Pragisha K et al. [17] proposed a 
stemming algorithm namely STHREE:Stemmer for 
Malayalam using three pass algorithm.General 
assumption about a stemmer is that the stem word 
generated by the system is not (necessarily) the 
morphological root. Here the proposed stemmer for 
Malayalam considers the removal of morphemes by 
suffix analysis. 
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The proposed system is designed with three passes 
forperforming removal of morphemes and 
transformation of the resulted word into a valid 
word/root form. In each pass the morphemes are 
checked against the right most suffix of each word. If 
a match is found, then the rule associated with that 
match is executed and the word is transformed into 
another valid word form. This intermediate form is 
the root word or another inflected word. If it is the 
root word, it remains untouched in the forthcoming 
passes. The algorithm ends withthe third pass and its 
output is the actual output of this stemmer. 
 
III. PROBLEM DEFINITION 
 
Recently, text summarization techniques have been 
implemented in some Indian languages too. For 
Malayalam, even though stemmers, morphological 
analyzers and parsers are being developed, not much 
work had been oriented towards the summarization of 
the language.So this paper focuses on the design of a 
sentence extraction based single document 
summarization for Malayalam language. 
 
IV. PROPOSED SYSTEM 
 
The proposed system is a single document 
summarization based on extractive techniques and 
will be implemented for Malayalam language. Even 
though stemmers, morphological analyzers and 
parsers are being developed for malayalam, not much 
work had been oriented towards the summarization of 
the language. I am planning to adopt some features 
from the summarization techniques used for Tamil 
and modifying it, since Tamil also is a Dravidian, 
morphologically rich and highly agglutinative 
language like Malayalam. The proposed system 
consists of preprocessing of input text, scoring phase, 
finding similarity between sentences, ranking phase 
and finally summary generation. 
The proposed work is a sentence extraction based 
single document summarization which creates a 
generic summary of a Malayalam document. This 
work uses a combination of statistical and linguistic 
methods to improve the quality of summary. In the 
project the main process that comes are the 
follows : 

 Preprocessing of input text 
 Sentence scoring phase 
 Finding similarity between sentences 
 Sentence ranking phase 
 Summary generation 

 
A. The pre processing of input text  
It is carried out in three steps: 
Tokenization and POS tagging 
It is used to tag the input text into various parts of 
speech such as nouns(NN), verbs(VBZ), 
adjectives(ADJ) and adverbs(ADVB), 
determiners(DT) coordinating conjunction(CC) etc. It 

also divides the text into groups of syntactically 
correlated parts of words as Noun phrase[NP], verb 
phrase[VP], adjective phrase[AP] etc.  
Stop word removal 
Stop words are the words which appear frequently in 
document but provide less meaning in identifying the 
important content of the document such as ’a’, ’an’, 
’the’, etc.  
Stemming 
Word stemming is the process of removing prefixes 
and suffixes of each word.The word will be converted 
to the meaning bearing root word or stem.Efficient 
and effective stemmers are yet to be implemented for 
Malayalam.I will make use of the available 
Malayalam stemmers like LALITHA(A light weight 
malayalam stemmer using suffix stripping) [16] or 
STHREE(Stemmer using three pass algorithm) [17] 
for the necessary stemming purposes. 
 
B. Sentence scoring phase  
It is carried out in five steps:  
calculating position score 
The sentences at the head of a text are most likely to 
contain more information than the ones following 
them. Hence, a score is allotted to every sentence 
based on its position in the text, the score being a 
decreasing function as we move from the head 
towards the end of the source text. 

Another similar score is added to this as a function of 
the position of the sentence within its paragraph as 
follows.However, in case there is only one paragraph 
in the entire source document, this score will be 
neglected. 

 
 
Calculating length score  
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calculating TF-ISF(term frequency-inverse sentence 
frequency)score 
Term frequency TF (t, d) of term t in the document d 
is defined as the number of times that term t occurs in 
d. Inverse Sentence frequency is used to measure the 
information content of a word. It says that terms that 
occur in most of the sentences are less important than 
the ones that occur in few sentences.Here TF-ISF is 
taken instead of TF-IDF since I amdealing with a 
single document. 

 

 
 
C. To find the similarity between sentences  
In order to apply the PageRank formula to rank the 
sentences in the text we need to find the similarity 
values between all the sentences. While finding the 
similarity between sentences, the semantic 
relationship between them is also considered. Since 
an efficient Word Net for Malayalam is not yet 
implemented, a synset for the corpus under 
consideration will be made use of. 
Steps for computing semantic similarity between two 
sentences: 

 First each sentence is partitioned into a list 
of tokens. 

 Part-of-speech disambiguation (or tagging). 
 Stemming words. 
 Find the most appropriate sense for every 

word in a sentence (Word Sense 
Disambiguation). 

 Finally, compute the similarity of the 
sentences based 

on the similarity of the pairs of words. 
Similarity between ith and jth sentence is found using 
the following formula: 
 

 
Logarithms are used in the previous formulae in order 
to accommodate the word counts (which could lie 

across a large range) within a small range. This 
ensures that the final similarity scores are large in 
order to be meaningful for calculations. 
 
D. Sentence ranking phase 

 
 
E. Summary generation phase 
Sentences are sorted in the decreasing order of their 
ranks and top k ranked sentences are selected from 
the original text where k depends on the percentage 
of summary needed or the compression ratio between 
the original text and the summary. Sentences are 
displayed in the same order as they appear in the 
original text. Sentence framing is used to maintain the 
coherence among sentences. 
 
CONCLUSION 
 
The proposed method is a sentence extraction based 
single document text summarization which produces 
a generic summary of a malayalam document.The 
method calculates the scores based on sentence 
features. Then to calculate the rank of the sentences 
using the sum of these scores and Googles PageRank 
formula.While finding the similarity between two 
sentences the semantic relationship between them are 
also considered. The top k ranked sentences were 
picked up from the original text to be included in 
summary where k depends on the compression ratio 
of original to summary. The sentences appear in the 
same order as they appear in the original text. The 
method will be evaluated against manually created 
summaries generated by human evaluators and 
expected to work equally well for other highly 
agglutinative languages too. 
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