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ABSTRACT: Of late sentiment analysis has become an inevitable tool to know the people’s opinion on Government 

Policies, E marketing, elections, stock markets, staff satisfaction in offices and movies review. In this work, we have 

conducted sentiment analysis on recently released pan Indian Hindi Movie “Pathan”. Raw data Collected from Twitter 

(10000 tweets) and data set is prepared in order to perform sentiment analysis. In this paper sentiment is estimated 

using different Machine learning algorithms.i.e. Naïve Bayes, Multinomial NB, Bernoulli NB and Logistic regression. 

The accuracy of all algorithms is above 80%, but Logistic regression has achieved 3% more accuracy compared to 

other algorithms.  
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I. INTRODUCTION 

 

Recent break through’s in Machine Learning and Deep Learning have enabled researchers to perform Natural 

Language Processing (NLP) tasks such as sentiment analysis in a more simple and effective manner. Generally, in 

sentiment analysis Tagging play a significant role, which involves (1) Finding the objectivity of text, (2) finding the 

polarity of a subjective text and (iii) Finding the strength of the subjective text [1]. In sentiment Analysis, Lexicon 

based and Machine learning based approaches are widely used. Each Approach has its own merits and demerits. 

Lexicon based approach implies the use of tokens, parts of speech (POS). In this approach polarity of each word is 

computed locally, then used rule-based function to calculate the overall sentiment [2-5]. Lexicon based approach is 

further classified into Dictionary based and Corpus based approach. In dictionary-based approach each word in the 

dictionary consists of a pre-defined sentiment polarity strength. In corpus-based approach sentiment can be determined 

by finding the co-occurrence patterns of words.  

 

In machine learning approach labeled data is used to train classifiers such as Naïve Bayes ,Support Vector Machine 

(SVM),Maximum Entropy , and Long Short Memory (LSTM)(deep learning recurrent network).These Machine 

learning approaches effectively works in sentiment analysis and Natural Language Processing (NLP) tasks [6-

7].Machine learning and deep learning approaches requires preprocessed text to prepare feature vector. Supervised 

learning and unsupervised learning are two different approaches in machine learning.  

 

In Unsupervised learning, no trained data set is given, and there is no specific target output with associated input. In 

this approach algorithm learns through its experiences. Clustering algorithms such as K-means, Hierarchical, Gaussian 

mixer models, Hiden Markov models, Euclidean Distance and Self organizing maps will plat significant role in 

Unsupervised learning. 

 

In Supervised learning algorithms trained data set and test data set are used. Algorithm learns from trained data set to 

predict future output. To evaluate performance, classifier test is required. Decision tree classifier, Rule based classifier,  
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Probabilistic classifier (Naïve Bayes Classifier, Maximum Entropy based Classifier), Linear classifier (Support Vector 

Machine (SVM), Neural Networks), Lexicon Based Approach (Dictionary based approach) play dominant role in 

supervised learning approach. 

 

In this work we have effectively applied Naïve Bayes, Multinomial NB, Bernoulli NB and Logistic regression. Naive 

Bayes works on the principle of Bayed theorem. In the approach probability is determined, based on text whether text 

consists positive or negative polarity. Multinomial NB, Bernoulli NB also woks on the basis of Bayes Theorem. 

Multinomial NB predicts tag of text such as news article and piece of Email etc. Bernoulli NB works on the idea of 

Bernoulli distribution and accepts only binary values (0 and 1). As a part of this work, sentiment of every sentence is 

expressed in terms of binary values. Logistic regression tells the sentiment of every sentence (positive or negative) 

based on applied data set. 

 

II. RELATED WORKS 

 

Researchers have already done some notable work in Sentiment Analysis. In Paper [8] authors presented sentiment 

analysis using binary classification by assigning positive and negative polarity to reviews. In [9] authors applied 

sentiment analysis on product consumer summarization. In this work Latent Sentiment Analysis (LSA) based filtering 

mechanism is used to classify opinions, a few of those were used to know the review summarization. 

 

In paper [10] authors implemented rule-based mechanism on Chinese document to perform sentiment analysis using 

baseline and Support Vector Machine (SVM), which then determines overall polarity of the document with the help of 

and dependency some specific words with respect to word polarity as defined in sentiment word dictionary. 

 

In [11] authors implemented term pattern system to extract contextual and syntactic information based on Parts of 

Speech (POS) and dependency relationship rules. In [11] authors implemented Volumetric, supervised and 

unsupervised algorithms to predict election results of four nations based on twitter messages. In this approach authors 

collected data from Twitter and other social media sites.in [12] authors performed sentiment analysis to predict election 

result of three political parties in UK in 2010.In this approach authors collected samples from twitter, and applied SVM 

and Naïve Bayes (NB) classifiers to classify the samples. Authors observed that NB classifier outperformed SVM 

without implementing any training phase and achieved a classification accuracy of 86% 

 

III. PROPOSED WORK 

 

In this approach raw data is collected from twitter. Labeled datasets analysis is done using unigram feature extraction 

technique. Preprocessor is applied on raw data for better understanding. Various machine learning algorithms were 

used to train the data sets with the help of feature vectors. Semantic analysis consists of huge volumes of synonyms and 

similarity, which helps in predicting contents emotion.  

 

The main objective of this technique is to collect live tweets from twitter server, with the help of Python scripting 

language, which further perform sentiment analysis on featured data sets. Python is installed on Windows Operating 

system, thereafter Beautiful Soup is installed from ubuntu terminal command prompt environment. Beautiful Soup 

supports HTML parser and used to collect live twitter messages from twitter server.  

 

In this work We have used SK learn to implement various machine learning algorithms. The messages are vectorized 

and then trained data set is prepared on 80% of the twitter messages and 20% of the twitter messages are used for 

testing. Figure 1 depicts flow diagram of the method to be used, apart from that the pseudocode is also presented. 
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The pseudo code for proposed work is given below  

Input: labelled file 

Output: Similarity between terms, positive and negative emotion. 

 

Step 1: Preprocessing.  Remove URL, Special Characters, convert to lower case and Special   

             Symbols) 

 

Step 2: Prepare feature vector  

            For a in words 

            Replace two or more words strip 

            If (a in stop words) Continue 

            Else: 

Append the file return feature vector 

 

Step 3: Extract features from feature vector list: for words in feature list 

             Features = words in tweets_words 

             Return features 

 

Step 4: Combine preprocessing dataset and feature vector list  

             Pre – processed file=path name of the file stop words=file path name  

             Feature vector list=file path of feature vector list 

 

Step 5: training the step 4 (Apply classifier classes) 

 

Step 6: Find synonym and similarity of the feature vector. 

 

IV. RESULTS AND DISCUSSION 

 

Sentiment analysis is performed using Naïve Bayes, Multinomial NB, Bernoulli NB and logistic regression algorithms. 

All the algorithms showing considerable performance, but Logistic Regression has better performance compared to 

other companions with an accuracy rate of 88.41%. In this work We observed that Naïve Bayes and multinomial NB 

are showing similar performance with an accuracy rate of 85.65%. But Multinomial NB has achieved only 85.12% of 

accuracy rate. All the algorithms have achieved more than 80% of the accuracy. From this research we understand that 

all the algorithms are showing remarkable impact on Sentiment Analysis. The performance of all the algorithms is 

presented below. 
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4.1 Naive Bayes: 

Accuracy: 0.8565 

Confusion Matrix: 

 [[4342  619 ] 

 [ 816   4223]] 

 

Classification Report: 

 

 Precision Recall F1-score Support 

Negative 0.84 0.88 0.86 4961 

Positive 0.87 0.84 0.85 5039 

Accuracy NA NA 0.86 10000 

Macro Avg 0.86 0.86 0.86 10000 

Weighted Avg 0.86 0.86 0.86 10000 

 

4.2 Multinomial NB  

Accuracy: 0.8565 

Confusion matrix: 

[[4342   619] 

 [816   4223]] 

 

Classification Report: 

 

 Precision Recall F1-score Support 

Negative 0.84 0.88 0.86 4961 

Positive 0.87 0.84 0.85 5039 

Accuracy NA NA 0.86 10000 

Macro Avg 0.86 0.86 0.86 10000 

 Weighted Avg 0.86 0.86 0.86 10000 

 

4.3 Bernoulli NB: 

Accuracy: 0.8512 

Confusion Matrix: 

[[4389   572] 

 [916    4123]] 

 

Classification report: 

 

 Precision Recall F1-score Support 

Negative 0.83 0.88 0.86 4961 

Positive 0.88 0.82 0.85 5039 

Accuracy NA NA 0.85 10000 

Macro Avg 0.85 0.85 0.85 10000 

 Weighted Avg 0.85 0.85 0.85 10000 

 

4.4 Logistic Regression: 

Accuracy: 0.8841 

Confusion Matrix: 

[[4357   604] 

[555    4484]] 
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Classification report: 

 

  Precision Recall F1-score Support 

Negative 0.89 0.88 0.88 4961 

Positive 0.88 0.89 0.89 5039 

Accuracy NA NA 0.88 10000 

Macro Avg 0.88 0.88 0.88 10000 

 Weighted Avg 0.88 0.88 0.88 10000 

 

 
 

Figure.2. Accuracy rate of different algorithms 

 

V. CONCLUSION 

 

We applied different Machine learning algorithms on Pathan (Hindi) movie reviews to perform sentiment analysis, raw 

data is collected from twitter server. The main objective of this study is to evaluate sentiment based on pre labelled 

twitter dataset. The logistic regression out performed all other three algorithms with an accuracy of 88.41%. Our work 

is carried on 50,000 review reports, out of them 80% of the reviews are used for training and remaining 20% of the 

review reports are used for testing. 
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