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Abstract: With the rapid growth in technology, analysis of 

feedback and reviews by the customers in companies and 

industries becomes a major challenge. The profit of the company 

mainly depends on the customer satisfaction. The view of the 

customer can be analyzed only through feedback. The review 

analysis can be utilized for the prediction of current sales and 

future sales of the company. With this overview, the paper aims in 

performing the sentiment analysis of the movie review. The Type 

of comment given by the customer is predicted and categorized 

into classes. The sentiment Analysis on movie Review dataset 

taken from the KAGGLE leading Dataset repository is used for 

implementation. The categorization of sentiment classes is 

achieved in five categories. Firstly, the target count for each 

sentiment is portrayed. The Resampling is done for equalizing the 

target sentiment count. Secondly, the extraction of sentiment 

feature words for each target is displayed and the data cleaning is 

done with Term Frequency Inverse document Frequency method. 

Thirdly, the resampled dataset is then fitted with the various 

classifiers like Multinomial Naives Bayes Classifier, Logistic 

Regression Classifier, KNearest Neighbors Classifier, Bernoulli 

Naives Bayes Classifier, Complement Naives Bayes Classifier, 

Nearest Centroid Classifer, Passive Aggressive Classifier, SGD 

Classifier, Ridge Classifier, Perceptron Classifier. Fourth, the 

feature extraction is done with Hashing Vectorizer and Counting 

Vectorizer. The vocabulary features are also displayed from the 

dataset. Fifth, the Performance analysis of clasifier is done with 

metrics like Accuracy, Recall, FScore and Precision. The 

implementation is carried out using python code in Spyder 

Anaconda Navigator IP Console. Experimental results shows that 

the sentiment prediction and classification done by Ridge 

classifier is found to be effective with Precision of 0.89, Recall of 

0.88, FScore of 0.87 and Accuracy of 89%.  

 

Index Terms: Accuracy, Recall, FScore, Sentiment and 
Precision  

I. INTRODUCTION 

  Sentiment processing and analysis is a major task in the 
field of Prediction of language processors [1].  
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Nowadays companies are moving forward to spend for 
feedback analysis of their customers and employees for 
forecasting the company revenue and turnover. with the 
technological growth, the customers are giving their 
feedback in the social media which is viewed and influenced 
by the people all over the country. So analyzing the online 
reviews of their products becomes a challenging issue for the 
manufacturing companies. The purpose of the sentiment 
analysis is to analyze and determine the type of sentiment of 
the text review messages given by the customers. Each text 
given by the customers are highly sensitive with non standard 
grammatical text structures and with low or high integrity. So 
determining the polarity and the sensitiveness of the feedback 
review is a challenging task. This makes the application of 
machine learning and natural language processing to come 
into picture for predicting the sentiment analysis on movie 
reviews. 

The paper is prepared with the Section 2 exploring the 
literature survey and related works. Section 3 deals with the 
proposed work continued with execution details and 
performance comparison in Section 4. Finally the paper is 
concluded in Section 5.  

II. RELATED WORK 

A. Literature Review  

The sentiment classification method mainly focuses on 
machine learning methods along with the natural language 
processing. The large scale sentiment dictionary is designed 
to enhance the sentiment classification method and 
performance. The machine learning methods were used based 
on the parsing and sentiment information to predict the 
sentiment type [2]. 

The phrase level emotion detection model is designed to 
predict the implicit emotion detection and sentiment 
classification [3].  The Support vector machine is used along 
with the probability output text weighting in order to enhance 
the sentiment classification accuracy metric [4].  

The LSTM (Long Short-Term Memory) is a kind of neural 
network which can detain long term text dependencies in a 
sentence sequence. This is done by designing the block of 
storage units and it is used to update the block information in 
the storage and to make the permanent memory thereby 
enhancing the depth calculation of the sentiment tree analysis 
[5].  The Long Short-Term Memory combined with the target 
dependent variable is used to improve the prediction 
accuracy [6].  
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The concept of forward tree-structured long short-term 
memory networks is designed to enhance the sentiment 
classification [7].   With the enormous applications of 
machine learning techniques, the deep neural network 
combined with attention model to improvise the sentiment 
prediction analysis by focusing on classification relationships 
and text evaluation [8]. A neural architecture is proposed to 
exploit the instant available sentimental lexicon resources 
like lexicon-driven contextual attention and contrastive 
co-attention to improve the sentimental classification 
accuracy [9]. A capsule network is designed with activity 
vector denoting the sentiment instantiation parameters. 
Single lower level capsule tends to send its corresponding 
output to higher level capsules having a large scalar product 
and sentiment prediction from the lower level capsule [10]. 
Three methods were proposed to enhance the dynamic 
routing process to improve the interruption of some error 
capsule that may contain redundant information or it would 
have not been trained properly. This makes the sentiment 
prediction in capsule network with high precision and 
accuracy [11]. An effective routing technique that effectively 
reduces the computational complexity in case of multiple 
sentiment analysis data sets [12]. The attention mechanism is 
incorporated with the capsule sentiment network for the 
extraction of relation in a multi-label learning framework 
[13].   The Capsule network for sentiment type analysis is 
done in domain adaptation scenario with adaptation of 
semantic rules to improve the comprehensive sentence 
representation learning [14]. The concept of classification 
and its methodology is learnt [15]-[33]. 

III. PROPOSED WORK 

A. Preliminaries 

B. Term Frequency Inverse Document Frequency 

There are various methods to find the TFDF and it has two 
metrics namely Term Frequency and Inverse document 
frequency. The Term frequency represents the amount of 
time a particular term appears on a page by dividing it with 
number word in a text document and it is given below. 

 

                
                     

                                     
 

 
The formula for finding the inverse document frequency is 
given below. 

 

         
                 

                       
 

C. Proposed System Architecture 

The overall framework of this paper is shown in Fig. 1 

IV. PROPOSED WORK 

In this work, the counting vectorizer and hashing 
vectorizer are used to predict the sentiment type of the people 
using their movie reviews. Our contribution of this work is 
pointed out here. 

(i) Firstly, the target count for each sentiment is 
portrayed. The Resampling is done for equalizing 
the target sentiment count. 

(ii) Secondly, the extraction of sentiment feature words 
for each target is displayed and the data cleaning is 

done with Term Frequency Inverse document 

Frequency method. 

 
Fig. 1 System Architecture of Sentiment Analysis 

 
 
 

 

Movie Review Data Set 

Identifying dependent and independent attribute 

Importing the data set 

Segmenting Training and Test data set 

Analyzing the target Sentiment count 

Fitting to Classifiers 

 Multinomial Naives Bayes Classifier 

  Logistic Regression Classifier 

  K- Nearest Neighbors Classifier 

  Bernoulli Naives Bayes Classifier 

 Complement Naives Bayes Classifier 

 Nearest Centroid Classifer 

 Passive Aggressive Classifier 

 SGD Classifier 

  Ridge Classifier 

 Perceptron Classifier. 

  
 

Analysis of Precision, Recall, FScore and Accuracy 

Cleaning data with TFIDF 

Feature extraction by Hashing and Counting Vectorizer  

Resampling the Sentiment count 

Extracting words for each Sentiment 

Sentiment Analysis 
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(iii) Thirdly, the resampled dataset is then fitted with the 
various classifiers like Multinomial Naives Bayes 
Classifier, Logistic Regression Classifier, KNearest 
Neighbors Classifier, Bernoulli Naives Bayes Classifier, 
Complement Naives Bayes Classifier, Nearest Centroid 
Classifer, Passive Aggressive Classifier, SGD Classifier, 
Ridge Classifier, Perceptron Classifier. 

(iv) Fourth, the feature extraction is done with Hashing 
Vectorizer and Counting Vectorizer. The vocabulary 
features are also displayed from the dataset.  

(v) Fifth, the execution assessment of clasifier is done with 
metrics like Accuracy, FScore, Recall and Precision 

V. IMPLEMENTATION AND PERFORMANCE 

ANALYSIS 

A. Sentiment Analysis and Prediction  

The Sentiment Analysis for Movie Reviews Dataset 
extracted from Kaggle ML dataset warehouse is used for 
implementation with 2 independent variable and 1 Sentiment 
dependent variable. The dataset consists of 1,56,060 
individual’s data. The attribute are shown below. 

1. Sentence Id 
2. Phrase 
3. Sentiment - Dependent Attribute 

 
The type of sentiment of the dependent variable is shown 
below. 

B. Performance Analysis 

The target count for each sentiment dependent variable of 
the Sentiment Analysis of the Movie Review dataset is shown 
in the fig 2.   

 
Fig. 2. Target count of sentiment dependent variable 

The resampling of the target count for each sentiment 

dependent variable of the Sentiment Analysis of the Movie 

Review dataset is done and is shown in fig 3. 

 
Fig. 3.  Resampling of Target count of sentiment dependent 

variable 
The extraction of sentiment feature words for negative target 

is displayed and is shown in fig 4. 

 
Fig. 4.  Sentiment feature words for negative target 

The extraction of sentiment feature words for somewhat 
negative target is displayed and is shown in fig 5. 

 
Fig. 5.  Sentiment feature words for somewhat negative 

target 
The extraction of sentiment feature words for neutral target is 

displayed and is shown in fig 6. 
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Fig. 6.  Sentiment feature words for neutral target 

The extraction of sentiment feature words for somewhat 
positive target is displayed and is shown in fig 7. 

 
Fig. 7.  Sentiment feature words for somewhat positive 

target 
The extraction of sentiment feature words for positive target 
is displayed and is shown in fig 8. 

 
 

Fig. 8. Sentiment feature words for positive target 
The starting and ending time of Term Frequency and inverse 
document frequency is shown in Fig. 9. 

 
Fig. 9. Starting and ending time of TFIDF 

 

The resampled dataset is then fitted with the various 

classifiers like Multinomial Naives Bayes Classifier, Logistic 

Regression Classifier, KNearest Neighbors Classifier, 

Bernoulli Naives Bayes Classifier, Complement Naives 

Bayes Classifier, Nearest Centroid Classifer, Passive 

Aggressive Classifier, SGD Classifier, Ridge Classifier, 

Perceptron Classifier. The obtained confusion matrix for 

each of the classifiers is shown from Fig. 10 – Fig. 19. 

 
Fig. 10. Confusion Matrix of Multinomial NBayes 

Classifier 
 

 
Fig. 11. Logistic Regression Confusion Matrix 

 

 
Fig. 12. KNN Confusion Matrix 

 

 
Fig. 13. Bernoulli N Bayes Classifier Confusion Matrix 

 

 
Fig. 14. Confusion Matrix of Complement NBayes 

Classifier 
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Fig. 15. Confusion Matrix of Nearest Centroid Classifier 

 

 
Fig. 16. Passive Aggressive Confusion Matrix 

 

 
Fig. 17. SGD Confusion Matrix 

 

 
Fig. 18. Ridge Confusion Matrix 

 

 
Fig. 19. Perceptron Confusion Matrix 

 
The performance metrics and its prediction analysis is shown 

in the Table 1 - Table. 2. The parameters that are used to 
measure the performance of the sentiment type prediction is 

shown in Fig. 22 – Fig. 25. 
Table. 1 Analysis of Precision and Recall Score 

parameters 

Classifier Precision Recall 

Multinomial NBayes Classifier 0.74 0.73 

Logistic Regression Classifier 0.81 0.80 

K Nearest Neighbors Classifier 0.84 0.82 

Bernoulli Naives Bayes Classifier 0.79 0.78 

Complement N Bayes Classifier 0.76 0.75 

Nearest Centroid Classifer 0.77 0.76 

Passive Aggressive Classifier 0.87 0.86 

SGD Classifier 0.86 0.84 

Ridge Classifier 0.89 0.88 

Perceptron Classifier 

 
0.79 0.77 

The Starting and ending time for the hashing vectorizer is 
shown in Fig. 20. 

 
Fig. 20. Processing time of hashing vectorizer 

 
The Starting and ending time for the Counting vectorizer 

is shown in Fig. 21. 
 

 
Fig. 21. Processing time of Counting vectorizer 

 

 
Fig. 22. Precision of Classifiers 

 

 
Fig. 23. Recall of Classifiers 
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Table. 1 Analysis of FScore parameters 

Classifier FScore 
Accuracy 

(%) 
Multinomial Naives Bayes 

Classifier 
0.72 74 

Logistic Regression Classifier 0.80 80 

K Nearest Neighbors Classifier 0.83 84 

Bernoulli Naives Bayes 

Classifier 
0.77 78 

Complement Naives Bayes 

Classifier 
0.76 77 

Nearest Centroid Classifer 0.75 76 

Passive Aggressive Classifier 0.84 83 

SGD Classifier  0.85 84 

Ridge Classifier  0.87 89 

Perceptron Classifier 

 
0.76 73 

 
 

 
Fig. 24. FScore of Classifiers 

 

 
Fig. 25. Accuracy of Classifiers 

 

VI. CONCLUSION 

This paper analyzes the sentiment type prediction by using 

various classification algorithms. The extraction of feature 

words for each of the sentiment target variable is found and is 

displayed. The Resampling of the dataset is also done based 

on the target variable. Experimental results shows that the 

sentiment prediction and classification done by Ridge 

classifier is found to be effective with Precision of 0.89, 

Recall of 0.88, FScore of 0.87 and Accuracy of 89%.  
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