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Abstract— Text summarization is a technique for creating a 

short but useful information from a text document. Automatic 

text summarization plays a vital role in producing a 

summarized information from a large corpus. An extractive 

summarization is a technique that is based on extracting the 

sentences from the documents for the summary generation. 

Various systems are based on feature extraction method. The 

main goal of all the systems is to obtain relevant data and 

summarize them as per the users’ input. These systems differ 

in the main aspects of the features provided and the 

architecture used by them. This paper is consisted of the 

basics of multi-document summarization, then several 

approaches for extractive summarization and extractive 

methods, and then the various evaluation methods for the 

estimating the performance of the summarization techniques.    

Key words: Text Summarization, Graph-Based, Cluster-

Based, Tf-Idf, Sentence Extraction, Extractive 

Summarization, Summary Evaluation  

I. INTRODUCTION 

Various internet sites are used for fetching the information. 

Enormous increasing and easy availability of information on 

the World Wide Web have recently resulted in brushing up 

the classical linguistics problem - the condensation of 

information from text documents [3].  

Text summarization is the technique that provide 

significant information from an original document. This 

technique provides the information that is been extracted as a 

summarized detail to the users. The objective of automatic 

text summarization is to condense the origin text into a 

precise version preserves its report content and global 

denotation [4]. 

The main benefit of the summarization technique is 

that it reduces the time consumption for reading the whole 

document or information. The user may know the content of 

the document just by reading the summary. In short, we can 

say that text summarization provides the abstract for the 

single document or multi-document. 

The text summarization is usually classified as 

abstractive and extractive summarization. Abstractive 

summarization is a technique in which the system understand 

the original text and then itself creates the summary for the 

document. Extractive summarization technique involves the 

selection of the some important sentences or features from the 

one or more document(s) and then combining them to create 

the summary (may not be in order). 

II. EXTRACTIVE SUMMARIZATION FEATURES 

In text summarization technique, the key sentences are 

identified and extracted from the original text document and 

then are combine together to for a concise summary. 

Numerous feature discussed [11][12][13] used to include 

important sentences are: 

A. Title word feature:  

The sentences consist of words in title of the source document 

have more chances to be included in final summary as it 

depicts the theme of the document. 

B. Cue Phrase method:  

The sentences containing cue words (in conclusion, because, 

furthermore, therefore) are more likely to be in the final 

summary. Cue phrases are the words that would affect 

positively or negatively to the respective sentence weight.to 

indicate significance of the summary [13]. 

C. Sentence Location:  

The sentences occurring at the starting and in the end of the 

document are more likely to be in the final summary. It is 

because of the intuition that most of the document have 

hierarchical structure with important information in starting 

and ending of the paragraph. 

D. Sentence Length:  

Sentence length is the important feature for identifying the 

key sentences. Neither the too short sentence nor the too long 

sentence are suitable for the summary. The normalized length 

of the sentence is calculated as the ratio between a numbers 

of words in the sentence to the number of words in the longest 

sentence in the document [4]. 

E. Term Frequency:  

The mostly occurring words increases the score of the 

sentences. In addition, the sentences containing main 

keywords are more likely to occur in final summary. Widely 

used measure for term frequency is TF-IDF. 

F. Sentence Similarity:  

It indicate the similarity of the sentence with the title of the 

document or the similarity between two or more sentences. 

G. Proper Nouns:  

The sentences should have proper noun for the 

summarization.  

H. Proximity:  

The distance between text units, where entities occur is a 

determining factor for establishing relations between entities 

[13]. 

I. Paragraph Location:  

Similar to the sentence location, the location of the paragraph 

is also important for the selection of the important sentence. 

III. EXTRACTIVE SUMMARIZATION METHODS 

Extractive summarization is classified to supervised learning 

and unsupervised learning methods. Most of the system are 

built on unsupervised learning methods. 
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Fig. 1: extractive methods 

A. Supervised Learning Method 

The supervised learning techniques are based on the 

classification approach at the sentence level where the system 

learns using the examples to classify between summary and 

non-summary.  The examples in the supervised learning 

consist of the pair of an input object and the desired output 

object. The main drawback of the supervised learning method 

is that it requires known human summary to label the 

sentences in the original training document enclosed with 

“summarized sentence” and “non-summarized sentence” and 

requires more labeled training data for classification [4]. 

1) Machine learning based on Bayes rule 

A machine learning method can be objectified by having the 

collection of the documents and their respective referential 

summary that are fed as the input for training. Sentences of 

each document are represented in the form of the vectors of 

the feature extracted from the text [14]. 

The sentences are classified as “summary” and “not-

summary” based on the features extracted. Naïve Bayes 

classifier is used for learning from the document. For the 

given sentence s, the probability of it to be chosen for 

summary is given as [15], 

𝑃(𝑠 ∈ 𝑆| 𝐹1, 𝐹2, … , 𝐹𝑛) =  
∏ 𝑃(𝐹𝑖|𝑠 ∈ 𝑆). 𝑃(𝑠 ∈ 𝑆)𝑛

𝑖=1

∏ 𝑃(𝐹𝑖)
𝑛
𝑖=1

 

Where, F1, F2,…,Fn are the sentence features for the 

classification and S is the summary to be generated. 

 
Fig. 2: machine learning approach based on naïve bayes 

2) Neural Network Based Approach 

Artificial neural networks are used for creating the summary 

of the arbitrary length articles. The network is trained 

according to the style of the human reader and to which 

sentences the human reader deems to be important in a 

paragraph [17]. Input of the neural networks can be either real 

vector or binary vectors. 

 
(a) 

 
(b) 

Fig. 3: [17] Neural network after training (a) and after 

pruning (b) 

In the approach proposed in [16], SummaRuNNer 

outperforms or matches the state-of-art models for the 

summarization. In addition, it allows interpretable 

visualization of its decision. Also, includes training 

mechanism using abstractive summaries for end-to-end 

training of their extractive model. 

B. Unsupervised Learning Method 

Unsupervised learning technique do not require any human 

input for deciding the valuable features of the document. 

Unsupervised summaries provide a higher level of 

automation compared to supervised model and are more 

suitable for processing Big Data [4].  

1) Graph-Based Method 

Graph based methods are broadly used for document 

summarization as graphs can represent the document 

structure more accurately. TextRank [18] based on the 

Google’s PageRank(Brain and Page, 1998 ) is a graph based 

method that consider the local vertex-specific information 

based on global information recursively drawn from the 

entire graph. Main idea of this ranking model is ‘voting’ or 

‘recommendation’ by the vertex to another vertex while 

linking to it. The votes cast for the vertex determines the score 

associated with that vertex and the score of the vertices 

casting vote for it. For considering text as a graph following 

are the steps involved: 

1) Identify the texts units that define the task more 

appropriately and add them to the vertices of the graph . 

2) Identify the relation between the text units and use that 

relation to draw edges between the vertices.  

3) Repeat the ranking algorithm until convergence takes 

place 

4) Sorting vertices based on their last score and then use 

these sorted vertices for selection purpose 
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2) Concept-Based Method 

Concept based methods extracts the deep concepts from the 

text from external knowledge base such as Wikipedia [19].  

In the proposed method [20], the summarized text are 

provided for supervision to learn the summary contents 

distributions from the set of documents. Summary sentences 

in this method are identified through sLDA. 

 
Fig. 4: Framework of the extractive summary generation 

process using concept-based classification model [20]. 

3) Fuzzy Logic Based Method 

The fuzzy logic approach mainly contains four components: 

defuzzifier, fuzzifier, fuzzy knowledge base and inference 

engine [4]. In the proposed method [21], the fuzzy logic was 

use for sentence extraction to improve the quality of the 

summary created by the statistic method. Methods to extract 

the meaningful sentences are text summarization based on 

general statistic method (GSM) and fuzzy logic method.. 

Fuzzy logic techniques provide decision-support and expert 

systems with effective reasoning capabilities. The system 

consists of following steps [21] : 

1) Load the source document into the system 

2) In preprocessing step, first each sentences are extracted, 

then input document is separated into different words, 

then stopwords are removed and at last word stemming 

is performed; 

3) Each sentence is associated with vector of extraction 

features, whose values are derived from the content of 

the sentence;  

4) To obtain the sentence score, the features are calculated 

based on general statistic method (GSM) and fuzzy logic 

method. 

5) A set of highest score sentences are extracted as 

document summary based on the compression rate. 

 
Fig. 5: Overall architecture of text summarization based on 

fuzzy logic approach proposed in [21] 

4) Latent Semantic Analysis based 

Latent Semantic Analysis (LSA) is a method, which excerpt 

hidden semantic structures of sentences and words that are 

popularly used in text summarization task [4]. LSA takes the 

text of the input document and extract the sentences with 

frequently occurring words or the same words from different 

sentences. The relations between the words in different 

sentences is depicted by the Singular Value Decomposition 

[23], that has the capability to reduce the noise to improve the 

accuracy. 

Josef Steinberger [16](2004) listed out the two main 

disadvantages of LSA:  

1) The number of dimensions to be used must be same as to 

the number of the sentences needed for summary 

2) Sentences with high index value will not be chosen 

although it is suitable for the summary.  

The method focuses on the modification in the 

existing SVD-based summarization by recalculating SVD of 

a term by sentences matrix. 

IV. EVALUATION METHOD 

The human specialists usually check the quality of the text by 

assigning the value from the predefined scale to each 

summary [5]. The evaluation methods are classified into 

intrinsic and extrinsic method. 

 
Fig. 6: Evaluation measures 

Intrinsic method compares the summary with the 

ideal or human summary whereas the extrinsic evaluate the 

summary through some task-based performance, such as, 

information retrieval. 

A. Text Quality Measure: 

The text quality have various aspects:- 

1) Grammatical:  the summary must be free from any 

incorrect words, wrong grammar or pronunciation errors, 

or any item that is not a text.   

2) Non-redundancy: there must be no redundant text in the 

summary  

3) Reference clarity: in the summary, the noun and pronoun 

should be clearly referred. 

4) Coherence and structure: the summary should be in good 

format and the sentences should be understandable. 

5) This cannot be done automatically, so for this, annotators 

must assign some marks for summary i.e. form A- very 

good to E-very poor at DUC2005. 
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B. Co-selection Measures:  

1) Precision, Recall, f-score:  

These are the main evaluation measures of the co-selection 

measures.  

Precision is the ratio of the total number of sentences 

occurring in system and ideal summary to the number of 

sentences in the system summary. 

Recall is the ratio of the number of sentences 

occurring in system and ideal summary to the number of the 

sentences in the ideal summary. 

f-score is the combination of the recall and 

precision. 

2) Relative Utility:  

In this, the model summary represents all sentences of the 

input document with confidence values for their inclusion in 

the summary [5]. 

C. Content based Measures: 

Co-selection measure matches only the sentences that are 

similar in both summary i.e. system and ideal summary. But 

there may be some sentences that are differently written but 

have same meaning. Also, the summary written by different 

annotator may be different and may not share same identical 

sentences. For this content based measures are used. 

1) Cosine Similarity: It is represented as[8]: 

cos(𝑋, 𝑌) =  
∑ 𝑥𝑖𝑖 . 𝑦𝑖

√∑ 𝑥𝑖
2

𝑖  .  √∑ 𝑦𝑖
2

𝑖

 

Where X and Y are the representations of the system 

summary and its reference document based on the vector 

model. 

2) Unit overlap: 

It can be represented as[7]: 

𝑜𝑣𝑒𝑟𝑙𝑎𝑝(𝑋, 𝑌) =  
||𝑋 ⋂ 𝑌||

||𝑋|| + ||𝑌|| − ||𝑋 ⋂ 𝑌|| 
 

Where X and Y are representations based on sets of words or 

lemmas. ||X|| is the size of set X. 

3) Longest Common Subsequence:  

It can be represented as: 

𝑙𝑐𝑠(𝑋, 𝑌) =  
𝑙𝑒𝑛(𝑋) + 𝑙𝑒𝑛(𝑌) −  𝑒𝑑𝑖𝑡𝑑𝑖(𝑋, 𝑌)

2
 

where X and Y are representations based on 

sequences of words or lemmas, lcs(X, Y ) is the length of the 

longest common subsequence between X and Y , len(X) and 

len(Y) are the length of the string X and string Y respectively, 

and 𝑒𝑑𝑖𝑡𝑑𝑖(𝑋, 𝑌)is the edit distance of X and Y [6]. 

4) Rouge(N-gram co-occurrence Statistics): 

Rouge-n score of the system summary is computed as[9]: 

𝑟𝑜𝑢𝑔𝑒 − 𝑛 =  
∑ ∑ 𝐶𝑜𝑢𝑛𝑡𝑚𝑎𝑡𝑐ℎ(𝑔𝑟𝑎𝑚𝑛)𝑔𝑟𝑎𝑚𝑛∈𝐶𝐶∈𝑅𝑆𝑆

∑ ∑ 𝐶𝑜𝑢𝑛𝑡(𝑔𝑟𝑎𝑚𝑛)𝑔𝑟𝑎𝑚𝑛∈𝐶𝐶∈𝑅𝑆𝑆

 

Where RSS is the referential summary set, 

Countmatch is the maximum number of n-grams co-occurring 

in a candidate summary and a reference summary and 

Countmatch is the number of n-grams in the reference 

summary 

D. Task-Based Measures: 

Instead of analysing the sentences in summary, task-based 

measures the prospect of using summaries for certain task [5]. 

There are various task-based evaluation measures, some of 

them are listed as below: 

1) Document Categorization:  

Document summarization refers to the task of creating 

document representatives that are smaller in size but retain 

various characteristics of the original document [10]. 

2) Information Retrieval:  

Information Retrieval systems rank and present documents 

based on measuring relevance to the user query. But not all 

the information retrieved are really useful to the user, and it 

always takes a lot of time to read and select before the user 

get what he wants[10]. 

V. CONCLUSION  

The automatic text summarization is playing a vital role in 

various fields such as biomedical, emails, blogs and 

customers’ reviews. This review paper contains the various 

methods of the extractive summarization as most of the 

summarization techniques are based on extractive methods.  

Extractive summarization provides the information according 

to the users’ input that describes the original document in a 

small but to the point sentences that may not be in order. This 

paper contain the comparison of various extractive methods 

that are used for the summarization. Many extractive methods 

have evolved but it is difficult to mention which method 

creates the more concise summary with the high performance. 

Using the natural processing language (NPL), provides the 

more precise summary in terms of the semantics.  
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