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    Abstract: Sentiment analysis combines the natural language 
processing task and analysis of the text that attempts to predict the 
sentiment of the text in terms of positive and negative comments. 
Nowadays, the tremendous volume of news originated via 
different webpages, and it is feasible to determine the opinion of 
particular news. This work tries to judge completely various 
machine learning techniques to classify the view of the news 
headlines. In this project, propose the appliance of Recurrent 
Neural Network with Long Short Term Memory Unit(LSTM), 
focus on seeking out similar news headlines, and predict the 
opinion of news headlines from numerous sources. The main 
objective is to classify the sentiment of news headlines from 
various sources using a recurrent neural network. Interestingly, 
the proposed attention mechanism performs better than the more 
complex attention mechanism on a held-out set of articles. 

Keywords: Classification, Clustering, News headlines, 
Recurrent Neural Network. 

I. INTRODUCTION 

The most generally used technique in natural language 
processing tasks is sentiment analysis. It is useful in cases 
such as customer surveys, reviews, news data, and social 
media comments where people express their opinions and 
feedback. It combines the analysis of text and Natural 
Language Processing task that attempts to predict the 
sentiment of text by analyzing a large number of documents. 
For example, "Good Morning, have a nice day” is a general 

positive text. In general, sentiment analysis target is to find 
out the thought of the person who speaks/write concerning 
specific topics. It is otherwise called as opinion mining. It can 
be done at the document level, the sentence level, and the 
aspect level. In the document level, the document has 
examined and also find the opinion of that whole document. 
In sentence level, every sentence has managed and analyzed 
to seek out the polarity of the sentence. In aspect level, it 
communicates the opinion itself. The existing system 
implements Naïve Bayes’ algorithm to perform sentimental 

analysis. In this paper, use the Recurrent Neural Network to 
perform sentimental classification of news headlines to 
achieve high accuracy. 
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The rest of this paper composed as follows: Part II represents 
the review paper conducted in sentiment analysis of news 
articles. Part III describes the proposed methodology of 
sentiment classification. Part IV represents the outcome of the 
proposed method. Finally, Section V represents the 
conclusion of this research. 

II. RELATED WORK 

Somanath et al. have performed a classification of sentiment 
on News Headlines in the US Newspaper about India. In this 
paper, machine learning techniques and semantic orientation 
approach used for sentiment classification. The results of the 
sentimental analysis of news headlines classified as positive, 
negative, and neutral sentiments. This opinion can assist the 
Indian government with ongoing sentiment analysis on news 
headlines in the US Newspaper related to India [2]. 
Islam et al. have conducted sentence structure and dynamic 
lexicon for opinion detection in online news. To find the 
polarity of the news, they used the sentence level and different 
dictionary with predefined positive and negative words. The 
process involved in news classification. 1)Online news article 
selection 2) Sentence extraction from news articles, 3) Seek 
for positive phrases in the extracted sentences, and finding 
their polarities of those sentences. 4) Integrating the polarities 
of all sentences to acquire the sentiment of a news article [11]. 
Taj et al. have led a dictionary-based methodology for the 
classification of news articles in terms of positive and 
negative sentiment. In this method, the opinions delivered by 
a word deduced on the grounds of the view the polarity of the 
individual words in the document that convey the sentiment of 
the text. Thus the sum of contradictions of every phrase in the 
sentence is the sentiment of a sentence.  [3]. 
Apoorv Agarwal et al. has examined individual word in the 
features of news, whether it is a thing, action word, intensifier, 
descriptor, or some other grammatical form. In this paper, 
they find out the positive and negative scores of an individual 
word using sentiwordnet and classify the words using python 
library and also estimating the overall positive/negative effect 
in that news headlines [1]. 

III. PROPOSED SYSTEM 

The proposed framework depends on the Recurrent Neural 
Network of news headlines is used for sentiment classification 
of news headlines. It comprises several stages, such as the 
gathering of data, data cleaning, extraction of feature, 
clustering, and sentiment classification.  
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Data gathering involves obtaining news headlines from 
various sources such as Times of India, The Hindu, Hindustan 
Times, Indian Express, etc. After the collection of a dataset, 
the data will be cleaned using the NLP technique. Next, the 
useful features like term recurrence, grammatical 
feature(POS) data, sentiment word based on unique lexicon 
are recognized and extracted. Then clustering of data will be 
performed to seek out similar news headlines. Finally, apply 
the Recurrent Neural Network with long short term memory 
unit for classifying the sentiment of news headlines, which say 
positive or negative. 

Advantage: 

   RNN technique is more efficient compared to other 
methods in prediction for Sentimental Classification. 

   Reduce processing time. 

3.1 Proposed System Flow  

The following figure 3.1 shows the flow of sentimental 
classification using RNN 
 

 
 

Fig 3.1 Flow of proposed system 
The different modules of the analysis are explained below. 
 
 

3.1.1 Dataset Collection 

 News headlines are collected from various sources such as 
Times of  India, Hindustan Times, The Hindu, etc. using a 
beautiful soup library in python. 
 

3.1.2  Data Preprocessing 

The collected news data will be preprocessed using the 
python library. 

3.1.2.1 Tokenization 

Tokenization can be done using sent_tokenize. In this 
process, the sentence is split into a list of words called as 
tokens, which comprises all alpha characters, and numerical 
characters only.  

3.1.2.2 Normalization 

In this method shifting all the tokens into either lower case or 
upper case because most of the news comprises both 
instances.  The purpose of shifting all words into one format 
can be easily utilized for prediction. 

3.1.2.3 Stemming 

Stemming is the process of changing all the tokens into their 
stem or root structure. Stemming is a simple and easy 
methodology that makes the feature extraction process more 
effortless. It can be done using a snowball stemmer. For 
example, the word "predicted” can be stemmed to "predict." It 
is used to diminish the inflection form. 

3.1.2.4 Stop word removal  

Stop words are ubiquitous and high-recurrence words. This 
method carried out by removing recurrently used stop words 
(prepositions, inappropriate words, special character, ASCII 
code), newline, extra white spaces, etc. to improve the 
performance of feature selection technique. It can be done 
using the stop word library. 

3.1.3 Feature Extraction 

The method of feature extraction is used to reduce the number 
of resources required for processing without losing important 
or relevant information. It can also reduce the amount of 
redundant data for a given analysis. The resulting scores of 
Term frequency and TF- Inverse document frequency 
assigned to each word, are recognized and extracted. 

3.1.4 RNN Classification 

In RNN classification, the first step is embedding of the word 
into the vector using the word2vector model. The output of 
word2vector is called the sequence matrix. Now the word 
vector as input for a recurrent neural network with Long Short 
Term Memory Unit(LSTM). There are several layers in RNN 
with LSTM 1) LSTM defined by several layers. The addition 
of LSTM units makes it possible to find out the exact and 
accurate information 2) Fully connected layer that maps the 
output of the LSTM layer to the intended output size.3) 
Sigmoid Activation Layer that turns all output values in a value 
between 0 and 1.Finally, the Sigmoid output from the last time 
step is considered as the final output of this network. 

3.1.5 Performance Analysis 

The performance analysis can be done by following steps 
 Creation of Confusion matrix 
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 Calculate TP = TP/(TP+FN) 
  FP = FP/(FP+TN) 
  TN = TN/(FP+TN) 
  FN = FN/(FN+TP) 

 Calculate Precision = TP/(TP+FP) 
  Recall      = TP(TP+FN) 
  Accuracy = (TP+TN)/(TP+TN+FP+FN) 

Where TP = True Positive (The algorithm exactly estimate 
the positive class). 
            FP = False Positive (The algorithm estimate the 
inappropriate positive class).  
            TN = True Negative (The algorithm accurately 
estimates the negative class).  
            FN = False Negative (The algorithm estimate the 
inappropriate negative class). 

 Recall indicates a suitable outcome, which is correctly 
classified by the model.  

 Precision indicates the relevant outcome. 

 Accuracy indicates the exact or appropriate outcome. 

IV. RESULTS AND DISCUSSION 

The Following fig 4.1 shows that the News headlines are 
collected from various sources like The Hindu, Hindustan 
Times, Indian Express, etc. 

 
Fig 4.1 Various sources for collecting news headlines 

The Following fig 4.2 shows the loading of data in CSV form 
using the panda's library. The dataset contains several 
entities/fields such as date, news headlines, and the source. 

 
        

 Fig 4.2 Loading of data using panda’s library 
 
 
 

The following figure 4.3 shows that the Similarities of News 
Headlines. 

 
Fig 4.3   News Headlines Similarities 

The following fig 4.4 shows the visual representation of 
positive and negative sentiment. 

 
Fig 4.4 Visualization of positive and negative sentiment 

V.  CONCLUSION 

In this project, the sentiment classification of news headlines 
in terms of positive, negative, and neutral using Recurrent 
Neural Network has been conducted. The datasets were 
scraped from the different sources using python library The 
datasets undergo the preprocessing stages, feature extraction, 
and find the news headlines similarities. Then apply the 
recurrent neural network for sentiment classification. At last, 
the performance analysis can be done by estimate the 
accuracy of the classification algorithm. 
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