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Abstract: Sentiment Analysis is the process of identifying 

opinions expressed in a piece of text. It determines whether the 

writer's attitude towards a product is positive, negative, or neutral. 

Sentiment evaluation addresses such need by way of detecting 

evaluations on the social media textual content. Product 

evaluations are valuable for upcoming shoppers in supporting 

them make choices. In recent, deep learning is loom as a powerful 

manner for fixing sentiment classification troubles. The neural 

network intrinsically learns a beneficial representation without 

the efforts of human. This paper presents the overall performance 

evaluations of deep learning classifiers for big-scale sentiment 

evaluation. In this system the reviews from the online shopping 

website called flipkart.com is analyzed and divided as positive, 

negative and neutral by Multilayer Perceptron (MLP) Neural 

Network depending on the aspect of the product. The proposed 

work is simulated by using SPYDER. In our system the accuracy, 

precision, F-measure and recall is calculated for Multilayer 

Perceptron (MLP) Neural Network, Random Forest and Support 

Vector Machine (SVM) algorithm. During comparison Multilayer 

Perceptron (MLP) Neural Network gives the best accuracy of   

99% than other two algorithms. 

 
Keywords: Multilayer Perceptron (MLP) Neural Network, 

Random Forest, Support Vector Machine (SVM), Sentiment 

Analysis. 

I. INTRODUCTION 

Rapid success in the internet makes us to the use of 

ecommerce. Ecommerce is selling merchandise on on-line. 

Many clients share their own opinions approximately 

products on online. The consumer opinion provides a 

brand-new way in selection making procedure to make effect 

on commercial enterprise version. Online buying is a simplest 

way to buy the goods from proprietor over the internet by the 

use of various forms of web sites and apps. The users 

additionally keep in mind the overview of other on-line 

buyers while shopping for the product on on-line web sites 

which   enables the brand-new on-line shopper’s lots. Thus, 
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we want to observe and analyze client opinions.  

In general ratings are provided in star layout. Each and 

every product has range of rankings. It could be very difficult 

to read each rating in detail. Many researches proven pictorial 

representation is powerful and can be memorized, understood 

without problems instead of textual representations. 

Sentiment evaluation for product review is analyzed for 

diverse online web sites known as flipkart. Com, amazon. 

Com as well as for rediff.Com.  

Sentiment evaluation helps each provider as well as the 

consumer. It enables the provider to introduce new products 

and the consumer to choose the authentic product by means of 

using the user rating on online websites. The consumer review 

is classified on three extraordinary foundation called positive, 

negative and neutral. In this paper, the user rating for products 

is extracted from the online buying website known as flipkart. 

Com and then the extracted dataset has been saved in CSV 

report. The information extracted is processed by using 

Multilayer Perceptron (MLP) Neural Network and the 

accuracy is measured. 

II.   RELATED WORK  

In [1] proposed deep learning framework for product review 

sentiment class which employs scores as vulnerable 

supervision alerts. The framework consists of two steps called 

mastering high degree representation which captures the 

overall sentiment distribution of the sentences via score 

statistics and then adding a classification layer on top of the 

embedding layer. The author discovered two kinds of 

low-level community structure for modeling evaluation 

sentences, specifically, Convolutional function extractors and 

lengthy short-time period reminiscence. And examined the 

proposed framework, they constructed a dataset containing 

1.1M weakly labeled overview sentences and eleven,754 

labeled evaluation sentences from Amazon.  

In [2] proposed Convolutional neural networks (CNN) for 

multimedia sentiment evaluation. CNN architectures were 

used for studying visible features and textual functions, CNN 

structure was used for exploiting the inner relation between 

textual content and image. Here the author evaluates 

sentiment by means of taking pictures the mixed records of 

texts and snap shots. The proposed approach exploits the 

inner relation between textual content and picture in 

photograph tweets and achieved good performance in 

sentiment prediction. 

In [3] described Probabilistic Neural community (PNN) with 

a self-adaptive approach to perform sentiment analysis on 

tweets. Probabilistic Neural Network as a multi-layered 

feed-ahead neural network was 

used for distinguished 

capabilities of adaptive 
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studying, fault tolerance, parallelism and generalization 

which offer a superior overall performance. The smoothing 

parameter of PNN performed a top-notch role for predicting a 

correct elegance of classifier. Self-adaptive algorithm was 

described to calculate and optimize the smoothing parameter. 

Two varieties of Probabilistic Neural Network fashions were 

implemented inside the proposed technique. 

 

In [4] highlighted brand-new studies regarding the 

implementation of deep studying models including deep 

neural networks, convolutional neural networks and plenty of 

more for fixing different troubles of sentiment analysis which 

includes sentiment type, move lingual problems, textual and 

visible evaluation and product overview evaluation. Different 

researches have been discussed in this review to offer a deep 

view regarding developing of deep studying programs in the 

field of sentiment evaluation. 

 

In [5] performed extraordinary configuration settings of 

convolutional neural network (CNN) and accomplished 

Sentiment Analysis of Hindi movie opinions gathered from 

on-line newspapers and Web sites. The dataset had been 

manually annotated via 3 native audio system of Hindi to 

prepare it for schooling of the model. Here the sentences of 

critiques were classified into three classes which includes 

fine, bad and neutral. All the experiments are done using 

various parameter settings for every CNN model. 

 

In [6] focused distributed representations for words by means 

of the usage of word2vec to reduce the wide variety of 

dimensions of one-of-K representations. Two experiments 

had been conducted: (1) sentiment analysis the usage of a 

small information set, the IMDB dataset, and (2) sentiment 

analysis the use of a large-scale statistics set, Rakuten Data. 

By using Rakuten Data the neural networks were examined. 

Overall performance opinions of deep learning classifiers for 

massive-scale sentiment analysis were done by using Rakuten 

Data. 

 

In [7] focused on data mining methods and techniques to 

extract and seize data for analysis the subjective opinion of a 

document or collection of files like opinions, social media, 

and e-commerce sites. In the sphere of sentiment evaluation 

there are many algorithms should tackle NLP issues to 

identify the wonderful and poor evaluations of the consumers 

to your products on on-line marketplace. Here the reviews 

were collected from the online websites called Amazon.com 

Flipkart.com, Redif.com. The evaluation of product reviews 

was classified into effective, poor and neutral categories 

which suggest the sentiment of a product. 

 

In [8] proposed a technique of presenting automatic 

comments on the idea of statistics accrued from twitter. These 

information streams are filtered and then analyzed. The 

comments are acquired through opinion mining. Here the 

author analyzed the information for cellular telephones and 

accumulated the information’s from twitter web page the 

usage of the crawler Twitter4J API. After that they stored the 

crawled records to a fashionable database and then 

preprocessed it through doing away with the prevent words. 

Finally, the facts from the database are labeled the usage of 

POS tagging method and the tag set is being created. By the 

usage of the unigram method the frequency of the words is 

calculated and the overall product rating was calculated. 

 

In [9] focused sentiment evaluation which detects reviews or 

emotions at the social media textual content. Sentiment 

analysis can be accomplished in various domains together 

with social, clinical and commercial packages. This paper 

provided a survey about sentiment analysis addressing the 

distinctive standards on this place, problems and its answers 

and imparting a listing of open challenges on this vicinity. 

This survey supplied sentiment evaluation levels, strategies, 

enhancement techniques, applications, lexicons, tools and 

existing research gaps. 

 

In [10] Projected on the basics of opinion mining. It is 

composed of different techniques which consist of Extraction, 

Clustering and Classification. The flipkart product critiques 

were extracted by using the use of product API. The writer 

fetched the emblem name, opinions, score and other related 

matters for product, the clustering is accomplished through 

the use of ROCK and using CART algorithm to classes 

evaluations as best and awful terms from comments and in the 

end, they come to recognize the product having more percent 

of nice reviews. They have been labeled as exceptional and 

negative words from opinions and from which the proportion 

of first rate and terrible terms turned into calculated. The end 

result provides the evaluation percent permits the client to 

finish based at the excessive nice evaluates percent of the 

product. 

III. SENTIMENT ANALYSIS  

Sentiment Analysis is contextual mining of text which 

identifies and extracts subjective records in deliver material, 

and supporting an agency to identify the social sentiment of 

their logo, products or services on the same time as 

monitoring on-line conversations. Sentiment analysis is also 

known as subjective analysis, it classifies the textual content 

in keeping with the polarity and orientation of the opinion 

expressed into positive, impartial and negative. 

 

It defines sentiments and personal opinions from texts 

provided in social media network. It helps to identify how the 

individual users feel about the product of each and every 

particular brand. The system of sentiment analysis consists of 

Feature Selection, Sentiment Identification, Sentiment 

Classification and Sentiment Polarity. 

IV. MULTILAYER PERCEPTRON (MLP) NEURAL 

NETWORK  

Multilayer Perceptron (MLP) Neural Network is a category 

of feed forward artificial neural community. An MLP 

includes three layers of nodes: an enter layer, a hidden layer 

and an output layer. MLP utilizes a supervised learning 

method known as back propagation for education. A 

Multilayer Perceptron (MLP) is a deep, synthetic neural 

community.  

 

 

 

They input layer is to acquire 
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the signal, an output layer that makes a decision or prediction 

about the input, and in among those two, an arbitrary number 

of hidden layers that are the real computational engine of the 

MLP. The algorithm is given in Table- I.  

 

Table- I: Algorithm for Multilayer Perceptron (MLP) 

Neural Network 

 

 

A. Working principle of Multilayer Perceptron (MLP) 

Neural Network 

 

1. The input information is given to the input layer. The 

extracted information set for products from flipkart 

has been imported into the input layer  

 

2. Transformation of facts into the hidden layer 1             

Then the data in the input layer is transformed to the 

hidden layer 1 in which an appropriate weight are 

assigned to the records and then the operation 

concerning the dataset had been executed. 

 

3. The hidden layer 1 transforms the data to the hidden 

layer 2. The hidden layer 1 sends the data to the hidden 

layer 2. In which the records get finely tuned in the 

second layer. 

 

4. The hidden layer 2 sends the finely tuned data to the 

testing and training process. 

 

5. After completing testing and training process the data 

required by the user is sent to the output layer. 

 

6. In final the user gains the required data from the output 

layer. 

V. PROPOSED SYSTEM ARCHITECTURE  

Review analysis enables the online consumers to benefit 

information about the product they need to shop for. Usually 

if the people want to shop for products from on line they may 

first take a look at critiques for the particular product that they 

want to shop. The consumer relies on the star provided for the 

product, depending on the stars they go for their decision. 

 

This paper shows the assessment evaluation of flipkart 

merchandise to assist the online customers to make the quality 

choice. The accuracy stage of the critiques was additionally 

determined by the use of Multilayer Perceptron (MLP) Neural 

Network. The distinct work of the system is shown in Fig. 1. It 

consists of various method referred to as Data Collection, 

Data Preprocessing, Feature Selection, Detection Process and 

Sentiment Classification. 

 

 
Fig .1. System Architecture 

A. Data Collection 

 The proposed system collects the flipkart data set from 

the internet site referred to as kaggle.Com. It includes 20,000 

records out of which 50% had been taken as training data and 

50% were taken as testing data, i.e. 10000 records had been 

used for the process of training and 10000 dataset used for the 

process of testing and additionally the irrelevant dataset were 

eliminated from the samples as there's no utilization of those 

statistics. 

B. Data Preprocessing 

 In data preprocessing the raw data is converted into the 

required layout. All the impurities had been left out from the 

dataset and then the unwanted attributes and products were 

additionally eliminated. The dataset consists of various 

attributes and products out which seven attributes and five 

products were selected randomly as samples. 

C. Feature Selection 

  The feature selection is carried out after the completion 

of preprocessing of data. In feature selection process features 

of each and every product is analyzed, which helps the 

customer to compare one product with another product. 

D. Detection Process 

 After the feature selection 

 

Multilayer Perceptron (MLP) Neural Network Algorithm 

 

 

Step 1: Load the dataset taken from flipkart.com and then 

applying Multilayer Perceptron (MLP) Neural Network. 

 

Step 2: The required records were picked from the dataset 

and then it is given to the input layer 

 

Step 3: The data from the input layer is then transformed 

to the two hidden layer to tune the data. 

 

Step 4: The tuned data from the hidden layer is given to 

the output layer. 

 

Step 5: The performance of Multilayer Perceptron (MLP) 

is compared with Random Forest and Support Vector 

Machine (SVM) algorithm based on the Performance 

Metrics such as accuracy, pre cision, F-measure and 

recall. 
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process, the next step to proceed is detection process, which 

detects the sentiment by using the following information. 

 

True Positive: This defines the correct Real Positive 

Reviews in the testing data 

 

False Positive: It defines the incorrect Fake Positive 

Reviews in the testing data. 

 

True Negative: This defines the correct Real Negative 

Reviews in the testing data. 

 

False Negative: It defines the incorrect Fake Negative 

Reviews in the testing data. 

 

E. Sentiment Classification 

  

 The final process is called as sentiment classification. The 

sentiment of each and every buyer regarding the product is 

analyzed by using Multilayer Perceptron (MLP) Neural 

Network. 

 

The main supply of facts used is the flipkart product 

opinions from the internet site known as kaggle.Com. Here 

first the raw information is cleaned and then saved as CSV. 

The CSV is loaded into SPYDER. The product critiques 

offered in the dataset is divided into 5 exceptional classes. 

Here the class 0, 1 denotes the poor critiques and class 2, 3 

denotes the impartial reviews and class 4, 5 denotes the 

tremendous reviews. This class separation makes the system 

very simple and it end up very clean all through the type 

technique.  

 

The flipkart dataset consists of reviews for numerous 

merchandises from which some of the products is randomly 

selected as pattern. For instance, Clothing, Toys and School 

Supplies, Tools and Hardware, Baby Care, Mobile and 

Accessories are selected. The dataset includes the subsequent 

attributes Product Name, Product ID, Retail Price, 

Discounted Price, Product Rating, Overall Rating, and Brand.  

 

After acting all the above method, the class technique is 

made via the use of Multilayer Perceptron (MLP) Neural 

Network which detects the accuracy for the loaded facts as 

well the precision, recall and F-measure is also detected. Then 

the Receiver Characteristic Operator (ROC) curve and the 

confusion matrix are also evaluated. Finally, the Multilayer 

Perceptron (MLP) Neural Network is compared Random 

Forest and Support Vector Machine (SVM) to make sure 

Multilayer Perceptron (MLP) Neural Network gives the 

exceptional result. 

 

VI. RESULT AND DISCUSSION 

The flipkart product evaluations are analyzed with the use 

of the Multilayer Perceptron (MLP) Neural Network set of 

rules. The proposed work is carried out using SPYDER. In 

this module the following performance evaluations were 

delivered. It includes Real Positive Reviews, Real Negative 

Reviews, Fake Positive Reviews and Fake Negative Reviews. 

 

 

Performance Metrics are 

A. Accuracy 

 

In general, overall performance of the classification 

algorithm is measured as accuracy. Accuracy is the ratio of 

wide variety of appropriately evaluated examples to the total 

range of predicted examples. The person can occur high 

accuracy after they label all of the examples as dominant 

magnificence. 

 

B. Precision and Recall 

 

 Precision and Recall compares the overall performance 

of textual content mining. Precision assess correctness and 

recall evaluates the completeness. Precision is the proportion 

of wide variety of examples effectively labeled as positive to 

the wide variety of examples classified as positive labels. 

Recall is the proportion of range of examples effectively 

labeled as positive to the whole range of examples 

categorized as positive. 

 
 

 

C. F-measure 

 

 F-measure is the sum of precision and recall. F-measure 

acts as evaluation metric to calculate the views of sentiment 

classification. 

 
 

 
Fig. 2. Accuracy Comparison 

 

In Fig. 2 the graphical representation for the accuracy 

comparison is determined between Multilayer Perceptron 

(MLP) Neural Network, Random Forest and Support Vector 

Machine (SVM). 
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 Multilayer Perceptron (MLP) Neural Network gives the 

best accuracy while comparing with other classification 

algorithms with 98%, the Random Forest gives the accuracy 

of 97% and then the Support Vector Machine gives the 

accuracy of 92%.  

 In Multilayer Perceptron (MLP) Neural Network the 

implicit feature selection is carried out during the dataset 

evaluation. The Multilayer Perceptron (MLP) Neural 

Network insists unbalanced records into the system and it also 

controls over fitting without increasing the error charge. This 

leads Multilayer Perceptron (MLP) Neural Network to obtain 

the greater accuracy. 

 

 
Fig. 3. Comparison for Precision, Recall and F-measure 

Fig. 3 shows the comparison for precision, recall and 

F-measure between Multilayer Perceptron (MLP) Neural 

Network, Random Forest and Support Vector Machine 

(SVM). 

 The accuracy for Clothing, Toys and School Supplies, 

Tools and Hardware, Baby Care, Mobile and Accessories 

were determined using Multilayer Perceptron (MLP) Neural 

Network Random Forest and Support Vector Machine 

(SVM). The dataset contains many different products but here 

we have selected only 7 products randomly as samples. In 

which the Multilayer Perceptron (MLP) Neural Network 

shows the greater accuracy than the Random Forest and 

Support Vector Machine (SVM). 

 

 
Fig. 4. Comparison of accuracy of product rating 

 

The Fig. 4 shows the accuracy of product rating using 

Multilayer Perceptron (MLP) Neural Network. 

D. Receiver Operating Characteristic (ROC) curve to 

evaluate classifier output 

 ROC curves are generally utilized in binary class to have 

a look at the output of a classifier. To increase ROC curve and 

ROC location to multi-class or multi-label category, it is vital 

to binarize the output. ROC curve is drawn regular with label, 

ROC curve is drawn by way of using indicator matrix as a 

binary prediction also referred to as a micro-averaging. The 

possibilities are computed because the expected classifiers 

within the ensemble. 

ROC curve represents true positive rate at the Y axis and 

false positive rate at the X axis. The top left corner of the plot 

is defined as the “best” point that represents fake positive rate 

as 0 and a true positive rate as 1. This module suggests the 

ROC reaction for flipkart product dataset. The ROC curve is 

created for class 0, class 1, class 2, class 3, class 4 and class 5. 

This class predicts the following comments, class 0 and class 

1 is predicted as negative, class 2 and class 3 is predicted as 

neutral, class 4 and class 5 is predicted as positive. 

The “steepness” of   ROC curve increases the true positive 

rate while reducing the false positive rate. The Fig 4 indicates 

the ROC curve for multiclass for Multilayer Perceptron 

(MLP) Neural Network. 

 

 
Fig. 4. ROC curve for Multiclass 

 

 The graphical representation of ROC curve in Fig 4 

determines the mean area and variance by splitting the 

training set into different subsets. 

E. Confusion Matrix 

 A confusion matrix consists of specified facts about the 

anticipated and actual values. Performance of the category 

values is evaluated by the usage of the data within the matrix. 

In confusion matrix the X axis includes expected labels and 

the Y axis includes real labels.  

 

Here the matrix is done for each row and column by the 

usage of the expected value and real value. If the diagonal 

consists of no value then its far states that authentic label and 

the predicted label includes same value. If there's some fee 

inside the diagonal, it determines there are some differences 

among authentic labels and expected labels. 
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Fig. 5. Confusion matrix for Multilayer Perceptron (MLP) 

Neural Network 

 

The Fig. 5 represents the confusion matrix for Multilayer 

Perceptron (MLP) Neural Network. 

VII. CONCLUSION AND FUTUREWORK 

Masses of consumer posts their comments (or) evaluations 

on social media, this enables the provider in addition to the 

consumer to the sentiment about the product. Using purchaser 

remarks the provider can improve their brand. It additionally 

helps the brand-new consumer to find more information about 

the product that they looking for. In this paper the category 

and analysis have been carried out for flipkart product 

critiques. This work classifies the star rating given by the 

customer for the product, right here the classification process 

is performed by Multilayer Perceptron (MLP) Neural 

Network. The accuracy comparison is made for the product 

among the Multilayer Perceptron (MLP) Neural Network, 

Random Forest and Support Vector Machine (SVM). In 

which the Multilayer Perceptron (MLP) Neural Network 

suggests the excellent accuracy and also the precision, 

F-measure and recall, Receiver Operating Characteristic 

(ROC) curve and confusion matrix is measured. Moreover, 

the proposed method is limited to the product domain which 

can be implemented in various domains such as educational 

Datamining, Recommendation system etc... and it also 

observed that a large dataset can be considered in future. 
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