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ABSTRACT

Today, digital reviews play a pivotal role in enhancing global communications among consumers and
influencing consumer buying patterns. E-commerce giants like Amazon, Flipkart, etc. provide a
platform to consumers to share their experience and provide real insights about the performance of the
product to future buyers. In order to extract valuable insights from a large set of reviews,
classification of reviews into positive and negative sentiment is required. Sentiment Analysis is a
computational study to extract subjective information from the text. In the proposed work, over
4,000,00 reviews have been classified into positive and negative sentiments using Sentiment Analysis.
Out of the various classification models, Naive Bayes, Support Vector Machine (SVM) and Decision
Tree have been employed for classification of reviews. The evaluation of models is done using 10-
Fold Cross Validation.

Keywords: Sentiment analysis, Reviews, Machine learning.
1. INTRODUCTION

With an ever-increasing demand of smart phones, the mobile phone market is expanding at an
exponential pace. With such a boom in the smart-phone industry, there is a need to realize the holistic
review of the brand and the model of phone. There are numerous brands present in the market, out of
which some are dominant and occupy quite a big part of the industry. For instance, Samsung, Apple,
etc. are names associated with brands which are famous throughout the world. Electronic commerce
plays a vital role in increasing the sales of the mobile phones and influencing consumer buying
patterns. Reviews available on such e-commerce platforms act as a guiding tool for the consumers to
make informed decisions. Retail websites like Amazon.com offer different options to the reviewers
for writing their reviews. For instance, the consumer can provide numerical rating from 1 to 5 or write
comments about the product.

As there are innumerable products manufactured by many different brands, so providing relevant
reviews to the consumers is the need of hour. Number of reviews associated with a product or a brand
is increasing at an alarming rate, which is no less than handling the big data. Classifying the reviews
on the basis of sentiment of customers into positive and negative sentiment provides sentiment
orientation of the review, hence results in better judgement. Segregation of reviews on the basis of
their sentiment can help future buyers to evaluate positive and negative feedback constructively and
reach at better decisions as per their requirements. This evaluation acts as a testimony to the users
who are looking to know the details and specifications of the smartphones; thereby increasing user
credibility

In this research, unstructured data of Mobile Phone Reviews have been extracted from Amazon.com.
It has been filtered to remove noisy data and has been pre-processed to evaluate sentiment of the
reviews using supervised learning. The reviews have been classified using machine learning
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classification models like Naive Bayes, Support Vector Machine (SVM) and Decision Tree and have
been cross validated to find the best classifier for this purpose.

2. LITERATURE SURVEY
1. TITLE: Big data consumer analytics and the transformation of marketing.
AUTHOR: S. Erevelles, N. Fukawa, and L. Swayne

Consumer analytics is at the epicenter of a Big Data revolution. Technology helps capture rich and
plentiful data on consumer phenomena in real time. Thus, unprecedented volume, velocity, and
variety of primary data, Big Data, are available from individual consumers. To better understand the
impact of Big Data on various marketing activities, enabling firms to better exploit its benefits, a
conceptual framework that builds on resource-based theory is proposed. Three resources—physical,
human, and organizational capital—moderate the following: (1) the process of collecting and storing
evidence of consumer activity as Big Data, (2) the process of extracting consumer insight from Big
Data, and (3) the process of utilizing consumer insight to enhance dynamic/adaptive capabilities.
Furthermore, unique resource requirements for firms to benefit from Big Data are discussed.

2. TITLE: Big data analytics.
AUTHOR: P. Russom et al.

Big Data Analytics offers a nearly endless source of business and informational insight, that can lead
to operational improvement and new opportunities for companies to provide unrealized revenue
across almost every industry. From use cases like customer personalization, to risk mitigation, to
fraud detection, to internal operations analysis, and all the other new use cases arising near-daily, the
Value hidden in company data has companies looking to create a cutting-edge analytics operation.

Discovering value within raw data poses many challenges for IT teams. Every company has different
needs and different data assets. Business initiatives change quickly in an ever-accelerating
marketplace, and keeping up with new directives can require agility and scalability. On top of that, a
successful Big Data Analytics operation requires enormous computing resources, technological
infrastructure, and highly skilled personnel.

All of these challenges can cause many operations to fail before they deliver value. In the past, a lack
of computing power and access to automation made a true production-scale analytics operation
beyond the reach of most companies: Big Data was too expensive, with too much hassle, and no clear
ROI. With the rise of cloud computing and new technologies in compute resource management, Big
Data tools are more accessible than ever before.

3. TITLE: Big data consumer analytics and the transformation of marketing.
AUTHOR: S. Erevelles, N. Fukawa, and L. Swayne

The data explosion over the last couple of years combined with technological advances has opened up
a new way of analysing and gaining information from the data. The evolution of Big Data has led to
the rise of Big Data Consumer Analytics wherein the large resources of data are used to extract
information and then exploited to create value. This has transformed the way marketing is done and
the interaction between the firm and its customers. In this research, we explore the properties of Big
Data and how they can influence marketing campaigns by providing the right kind of information a
marketer is looking for, that will help the firm to move ahead of its competitors. We shall also explore
how the traditional knowledge-based view has limitations when implemented with Big Data and why
it should be combined with an ignorance-based view to make the most of the data. The importance
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and impact of using Big Data Consumer Analytics in the marketing strategies and how certain firms
have created advantages for themselves with the help of the data has been discussed. Some of the
challenges and limitations have been mentioned in the end.

4. TITLE: Predicting the semantic orientation of adjectives
AUTHOR: V. Hatzivassiloglou and K. R. McKeown,

We identify and validate from a large corpus constraints from conjunctions on the positive or negative
semantic orientation of the conjoined adjectives. A log-linear regression model uses these constraints
to predict whether conjoined adjectives are of same or different orientations, achieving 82% accuracy
in this task when each conjunction is considered independently. Combining the constraints across
many adjectives, a clustering algorithm separates the adjectives into groups of different orientations,
and finally, adjectives are labeled positive or negative. Evaluations on real data and simulation
experiments indicate high levels of performance: classification precision is more than 90% for
adjectives that occur in a modest number of conjunctions in the corpus.

5. TITLE: Recognizing contextual polarity in phrase-level sentiment analysis
AUTHOR: T. Wilson, J. Wiebe, and P. Hoffmann,

This paper presents a new approach to phrase-level sentiment analysis that first determines whether an
expression is neutral or polar and then disambiguates the polarity of the polar expressions. With this
approach, the system is able to automatically identify the contextual polarity for a large subset of
sentiment expressions, achieving results that are significantly better than baseline.

3. PROPOSED SYSTEM

Sentiment analysis is not only confined to the English language but has been implemented for various
languages. Sentiment analysis of Chinese text by implementing four feature selection methods and
five classifiers viz. Centroid classifier, K-nearest neighbor, Window classifier, Naive Bayes and SVM
has been done [11]. Through this learning paradigm it was concluded that SVM outperforms all the
other learning methods in terms of sentiment classification. Sentiment analysis on travel reviews
using three machine learning models namely, Naive Bayes, SVM and character based N-gram model
has been performed in which SVM and N-gram approaches have better performance than Naive
Bayes [12]. It has been observed that in maximum number of cases SVM showcases best performance
in comparison to other classification models.

4. RESULTS

In this project author is detecting sentiments from amazon reviews by using various machine learning
algorithms such as SVM, Decision Tree and Naive Bayes. In all 3 algorithms SVM is giving better
accuracy and to train this algorithms author has used AMAZON reviews dataset and this dataset is
saved inside ‘Amazon Reviews dataset’ folder. Below screen shot show example reviews from
dataset
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A EditPlus - [Evenkat\2021\April21\SentimentML\Amazon_Reviews_dataset\Amazon.csv] - X
File Edit View Search Document Project Tools Browser Window Help _ax
HeH@ RS &R X0 =SB4 W= 250 D
Directory  Cliptext ; 1 } 2 ; 3 } 4 ; 5 ; 6 } 7 ; } ) ; [
El i reviews.rating, reviews.text,reviews.title
Ee . 1,"i Bought this around black friday for $60 hoping it would be awescme... it failed so hard i tried mul
23 manoj 1,I bought this tablet for my 4 year old daughter. Too many advertisements. I would rather pay more and
{3 March 1,Didn't want to go te the sites amazon wanted me to.,returned item
%f::g‘:::mm” 1,"This Kindle is so overloaded with apps that I will never use. Despite what one of Best Buys' associat
23 dataset v 1,I liked it at first except the browser is kind of clunky. Alsc you can. It use all android Apps. The w
Mmmoneer ] 1,"1f ads dont bother you, then this may be a decent device. Purchased this feor my kid and it was loaded
Amazon_New_Dataset.cs, 1,"not good, hate it , never buy it again, sucks. done", hate it
dataset.html 1,This is not a bad product. Amazon offers greats products but this tablet was missing features even for
rank.csv - - - -
rating txt 1,We bought this earlier on line from another vendor and it was never delivered. Best Buy was great.,pro
test.esy 1,Freeze frequently... No way to trouble shoot or repair it...,Very poor.

testjava

testpy 1,"I went with this tablet based on many good customer reviews, but my experience was not a good one. Fr

1,This thing lasted not even a month before it went dead. Going to try and take it back,dead

1,"Worked great but after awhile I wouldn't unlock. After I'd enter my pin, the screen would go black. I
1,I bought the kindle fire 8 for my husband and I to use. Neither one of us have been able to figure out
1,I am bring it back for an exchange. (a different make),"8"" fire légb tablet”

1,TI brought this tablet during the Black Friday sale fast forward to Christmas when my & year opens it h
1,horrible...just like the cother 7 i have owned ONLY due to warranties,non functional!!!

1,Does not let me connect with my library. very diapointed,ZApp options pathetic

1,"I have only had this Amazon Fire Hd8 since December &, 2016 and it has already quit charging.",Quit c
1,"If adding more than one child to the account, the screen will not rotate properly for the second, thi
1,It was on a total of an hour and a half when the screen went completely dark. Would not turn on after
1,I bought this on line as a gift. The unit does not stay on and I cannot get in touch with anyone to ge
1,"Nothing but problems after a month. Luckily I could take it back and get a credit for the kindle to p
1,"was cheap, can not run chrome stuff, returned to store.™,"was cheap, can not run chrome stuff, return
1,"I bought this to replace a 3-year old Kindle Fire 7"" HDX that I had just dropped on the floor. I sor
1,Prior to using the device I decided to recharge it to 100% and was shocked to find out that it takes €,
Al Files (%) vl « T ' T o T ' - oo oo >
[0 o Amazon.csv % Main.py % DDOSAttack py + Main.py @ test.py @ Main.py @ Malware.py #test.osv

For Help, press F1
O Type here to search

D jope0m B

In above dataset first row contains column names and remaining rows contains dataset values and in
above dataset first column contains sentiment values from 1 to 5 and its associated with each review
and we will use above dataset to train all 3 machine learning algorithms.

To implement this project author has used following modules
1) Data Collection: Using this module we will upload AMAZON reviews dataset to application

2) Data Preprocessing: using this module we will read all reviews and then remove stop words,
special symbols, punctuation and numeric data from all reviews and after applying Preprocessing we
will extract features from all reviews.

3) Features Extraction: here we will apply TF-IDF (term frequency Inverse Document
Frequency) algorithm to convert string reviews into numeric vector. Each word count will be put in
vector in place of words.

4) Run SVM Algorithm: We will apply SVM algorithm on TF-IDF vector to train SVM
algorithm and then we apply test data on SVM trained model to calculate SVM prediction accuracy

5) Run Naive Bayes Algorithm: We will apply Naive Bayes algorithm on TF-IDF vector to train
Naive Bayes algorithm and then we apply test data on Naive Bayes trained model to calculate Naive
Bayes prediction accuracy

6) Run Decision Tree Algorithm: We will apply Decision Tree algorithm on TF-IDF vector to
train Decision Tree algorithm and then we apply test data on Decision Tree trained model to calculate
Decision Tree prediction accuracy

7) Detect Sentiment from Test Reviews: Using this module we will upload test reviews and then
ML algorithm will predict sentiment for each review and in below test reviews dataset we can see
there is no sentiment value and ML will predict sentiment for each test value
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£ EditPlus - [Evenkat\2021\April2 T\ SentimentML\Amazon_Reviews_dateset\test.csv] - x
File Edit View Search Document Project Tools Browser Window Help

Tedwl ks v B X[ o %t B4 w=Eaw O e

Directory  Cliptext ; 1 } 2 ; 3 ; 4 } 5 ; 3 } 7 ; } ) ; 0 =
El - reviews.text
Ee . "i Bought this around black friday for $60 hoping it would be awesome... it failed so hard i tried multip
23 manoj Great tablet for the price. My granddaughter loves how user friendly it is.

2 March Fast up to 5 windows open without problemsCamera not very good pics come out blurry

%f::g‘:::mm” [Bluetooth inaccessible if not connected to Wi-Fi. Device not chargeable hence not portable.

23 dataset v "I bought this to fill my life with music. The first twc weeks were fantastic. I got Amazon Music, and ne
Mmmoneer ] Tablet is good for beginners and those that like to read
Amazon_New _Dataset.cs: "It worked really well for me as I am unschooled in ipads. I used it while traveling and it was easy to u
:':::f:\-r'“fm‘ The Amazon Fire is a great tablet with awesome graphics. I use it mainly for surfing the web and have had
rating txt I bought this tablet for my 4 year old daughter. Too many advertisements. I would rather pay more and not
test.esy It was given to my friend as a gift. I hope he likes it.
o
All Files (%) v« >
[0 #Amazones + Main.py + DDOSAttackpy <+ Main.py #test.py % Main.py + Malware.py & test.csy
For Help, press F1 In5 coll 12 00 PC ANSI

. 19:36
w2 d1) =]

O Type here to search 19-04-2021

In above test data we have only test reviews and by applying ML trained model on above test data we
can predict sentiment label.

Screen Shots

To run project double click on ‘run.bat’ file to get below screen

# Sentiment Analysis of Customer Praduct Reviews Using Machine Learning - x

Sentiment Analysis of Customer Product Reviews Using Machine Learning

TUpload Amazon Reviews Dataset ‘

Preprocess Dataset
Run SVM Algorithm

Run Naive Bayes Algorithm |

Run Decision Tree Algorithm ‘

Detect Sentiment from Test Reviews ‘

Accuracy Graph

1258
s di) =]

19-04-2021

H O Type here to search

In above screen click on ‘Upload Amazon Reviews Dataset’ button to upload dataset
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[

# Open x
4 || « Senti.. > Amazon Reviews_dataset v|® | | search Amazon Reviews deta.. o | |€F Product Reviews Using Machine Learning

Organize ~ New folder =~ m @

A Name Date modified Type [
st Quick access
1] Amazon.csv 1

@ OneDrive ] testcsy !

2119:11 Microsoft Excel

2119:56 Microsoft Excel ¢

0 This PC
J 3D Objects
I Deskiop
£ Documents
& Downloads
B Music
=] Pictures
B videos
‘i Local Disk (C:)
= Local Disk (E:)

File name: | Amazon.csv ~

H O Type here to search

In above screen we are selecting and uploading ‘Amazon.csv’ file and then click on ‘Open’ button to
load dataset and to get below screen

# Sentiment Analysis of Customer Product Reviews Using Machine Learning - X

Sentiment Analysis of Customer Product Reviews Using Machine Learning

TUpload Amazon Reviews Dataset ‘ E:/venkat/2021/April21/SentimentML/Amazon_Reviews_dataset/Amazon.csv reviews dataset loaded

Preprocess Dataset
Run SVM Algorithm

Run Naive Bayes Algorithm |

Run Decision Tree Algorithm ‘

Detect Sentiment from Test Reviews ‘

Accuracy Graph

e i 19:59
H O Type here to search o, - ~AB AR G B

In above screen dataset loaded and now click on ‘Preprocess Dataset’ button to read all reviews from
dataset and then apply Preprocess steps to get below screen
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E¥ C\Windows\system32\cmd.exe - x

he
blet mind
modest pr

h youtube netflick

netflix

nted lo
kindle fire

reen makes wat
little pou

toddler games found tablet extreme sef r e pro tablet
n i ing netflix hulu kid

- = 2000
O Type here to search ¥ N 7 B d) 19-04-2021 =

In above black console we can see application read all reviews from dataset and then generate below
TF-IDF vector

§ Sentiment Analysis of Customer Product Reviews Using Machine Learning - X
Sentiment Analysis of Customer Product Reviews Using Machine Learning
TUpload Amazon Reviews Dataset ‘ ability able absolutely ac accent accept acceptable ... young younger youngest youre youtube yr yrs
0 00 00 0.0 0.0 0.0 0 00 00 00 000000
1 00 0.0 0000 00 00 0.0 00 0.0 0.0 0.00.000
Preprocess Dataset 2 0.0 0.0 0000 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0000 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Run SVM Algorithm 4 0.0 0.0 0000 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
568 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00 00 0.00.000
Run Naive Bayes Alga,-m.m| 569 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00 000000
570 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.00.00.0
. i 571 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.00.00.0
Run Decision TreeAlgmﬂnﬂ‘ 572 00 0.0 0000 00 0.0 0.0 00 00 0.0 000000
Detect Sentiment from Test Reviews ‘ [573 rows x 2361 cf]lumns]Total reviews found in dataset : 573
Total words found in dataset : 2361
Accuracy Graph
20:00
H Q) Type here to search - 2 Y8 ) o B

In above screen in text area we can see application extract all words from reviews and then put in top
line of above test area and in remaining rows if that word appear then it put average count value of
that word and if word not appear then 0 will put. In above screen vector generated and | am showing
few records from that vector. In that vector total reviews are 573 and all reviews contains total 2361
unique words. Now vector is ready and now click on ‘Run SVM Algorithm’ button to train SVM with
above vector
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Upload Amazon Reviews Dataset ‘ SVM Accuracy : 82.6086956521739

Preprocess Dataset
Run SVM Algorithm

Run Naive Bayes Algorithm |

Run Decision Tree Algorithm ‘

Detect Sentiment from Test Reviews ‘

Accuracy Graph

H O Type here to search

In above screen with SVM we got 82% accuracy and now click on Naive Bayes and Decision tree

button to get their accuracy

# Sentiment Analysis of Customer Product Reviews Using Machine Learning

Sentiment Analysis of Customer Product Reviews Using Machine Learning

SVM Accuracy : 82.6086956521739
Naive Bayes Accuracy : 71.30434782608695

Decision Tree Accuracy : 67.82608695652173
Preprocess Dataset
Run SVM Algorithm

Run Naive Bayes Algorithm |

Upload Amazon Reviews Dataset ‘

Run Decision Tree Algorithm ‘

Detect Sentiment from Test Reviews ‘

Accuracy Graph

H O Type here to search

DI

In above screen with all 3 algorithms SVM gave better prediction accuracy and now click on ‘Detect

Sentiment from Test Reviews’ button to upload test reviews
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[
# Open x
4 || « Senti.. > Amazon Reviews_dataset v|® | | search Amazon Reviews deta.. o | |€F Product Reviews Using Machine Learning

Organize ~ New folder =~ m @

A Name - Date modified Type [

st Quick access 05
) Amazon.csv Microsoft Excel
2173

& OneDrive a

testesy

0 This PC
J 3D Objects
I Deskiop
£ Documents
& Downloads
B Music
=] Pictures
B videos
‘i Local Disk (C:)
= Local Disk (E:)

Microsoft Excel

File name; |test.csv

Cancel

H O Type here to search

In above screen selecting and uploading

prediction result

20:05
19-04-2021

z ¢o i)

# Sentiment Analysis of Customer Product Reviews Using Machine Learning - X

Upload Amazon Reviews Dataset ‘

Preprocess Dataset
Run SVM Algorithm

Run Naive Bayes Algorithm |

Run Decision Tree Algorithm ‘

Detect Sentiment from Test Reviews

Accuracy Graph

H O Type here to search

Sentiment Analysis of Customer Product Reviews Using Machine Learning

Review : ['i Bought this around black friday for $60 hoping it would be awesome... it failed so hard i tried multiple different micro SD car
ormated them with every format i could think of ... Fat32, NTFS, Fat, Xfat... i even tried to have the tablet do it... didnt work... to make mat
t in the app store and i came to find out that it isnt linked to the normal google play store this tablet has its own app store which is missing
ht this was to play clash of clans and i cant because it wasnt on the app store... i tried to also use aftermarket play stores to play COC but it
didnt work or update after that... needless to say i returned it and bought a $250 samsung galaxy tab A 10.1 (2016 version) with S-pen and i
at you pay for... also hint the s-pen version has an extra 1 GB of ram over the non pen version... so you should get that if you can afford the e
Positiv
Negative : 4

Review : ['Great tablet for the price. My granddaughter loves how user friendly it is."]
Positive : 5
Negative : 0

Review : ['Fast up to 5 windows open without problemsCamera not very good pics come out blurry']
Positive : 3
Negative : 2

Review : ['Bluetooth inaccessible if not connected to Wi-Fi. Device not chargeable hence not portable.']
Posit; 2
Negative : 3

Review : ['I bought this to fill my life with music. The first two weeks were fantastic. I got Amazon Music, and needed only to say, "Alexa, |
name)" and it would play music. The speaker quality is great. 4 days after Christmas it went into a Christmas Music and hymn default. Wh
st song, and then default to religious music. I\'d switch artists and it\"d happen again. I contacted Amazon, and was told not to request artis
\'t have this info memorized. I bought it to say artist names. Someone responding to my poor review on Amazon suggested trying different

20:05

¥ 90 1004 2001

In above screen first | am displaying reviews from uploaded test file and then predicting positive and
negative sentiment for each review and you can scroll down above text area to get all outputs
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Review : ['i Bought this around black friday for $60 hoping it would be awesome... it failed so hard i tried multiple different micro SD car
ormated them with every format i could think of ... Fat32, NTFS, Fat, Xfat... i even tried to have the tablet do it... didnt work... to make mat
t in the app store and i came to find out that it isnt linked to the normal google play store this tablet has its own app store which is missing

Preprocess Dataset ht this was to play clash of clans and i cant because it wasnt on the app store... i tried to also use aftermarket play stores to play COC but it
didnt work or update after that... needless to say i returned it and bought a $250 samsung galaxy tab A 10.1 (2016 version) with S-pen and i

Upload Amazon Reviews Dataset ‘

Run SVM Algorithm aty?u. !Ja?' for... also hint the s-pen version has an extra 1 GB of ram over the non pen version... so you should get that if you can afford the e
Positive : 1
Negative : 4

Run Naive Bayes Algorithm |

Review : ['Great tablet for the price. My granddaughter loves how user friendly it is."]
Positive : 5
Run Decision Tree Algorithm ‘ Negative : 0

Review : ['Fast up to 5 windows open without problemsCamera not very good pics come out blurry']
Positive : 3
Negative : 2

Detect Sentiment from Test Reviews

Accuracy Graph

Review : ['Bluetooth inaccessible if not connected to Wi-Fi. Device not chargeable hence not portable.’]
Positive : 2
Negative : 3

Review : ['I bought this to fill my life with music. The first two weeks were fantastic. I got Amazon Music, and needed only to say, "Alexa, |
name)" and it would play music. The speaker quality is great. 4 days after Christmas it went into a Christmas Music and hymn default. Wh
st song, and then default to religious music. I''d switch artists and it\'d happen again. I contacted Amazon, and was told not to request artis
\'t have this info memorized. I bought it to say artist names. Someone responding to my poor review on Amazon suggested tryving different |

OT h h = = = e gy 2005 =
ype here to searc| + @t R 7 19-04-2021

In above screen we can see sentiment prediction result for all reviews and now click on ‘Accuracy
Graph’ button to get below graph

[4

Sentiment Analysis of Customer Product Reviews Using Machine Learning

%) Figure 1 - a x
Upload

Prepro

Run SV]|

s. I used it while traveling and it was easy to use and did the things I nee

Run Na 1

Run De

£s. Tuse it mainly for surfing the web and have had no issues with it.']

Detect

Accura 1y advertisements. I would rather pay more and not have a single ad.']

SVM Accuracy Maive Bayes Accuracy  Decision Tree Accuracy

& €3 +a|=]

— = 20:07
OTypeheretosearch = ! A 48 &R 9 01000 =

In above graph x-axis represents algorithm name and y-axis represents accuracy of those algorithms
and in all 3 algorithms SVM got higher accuracy

5. CONCLUSION

An evolutionary shift from offline markets to digital markets has increased the dependency of
customers on online reviews to a great extent. Online reviews have become a platform for building
trust and influencing consumer buying patterns. With such dependency there is a need to handle such
large volume of reviews and present credible reviews before the consumer. Our research is aiming to
achieve this by conducting sentiment analysis of mobile phone reviews and classifying the reviews
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into positive and negative sentiment. After balancing the data with almost equal ratio of positive and
negative reviews, three classification models have been used to classify reviews. Out of the three
classifiers, i.e., Naive Bayes, SVM and Decision Tree, predictive accuracy of SVM is found to be the
best. The accuracy results have been cross validated and the highest value of accuracy achieved was
81.75% for SVM among the three models.

Future Scope

In future, the work can be extended to perform multiclass classification of reviews which will provide
delineated nature of review to the consumer, hence better judgement of the product. It can also be
used to predict rating of a product from the review. This will provide users with reliable rating
because sometimes the rating received by the product and the sentiment of the review do not provide
justice to each other. The proposed extension of work will be very beneficial for the e-commerce
industry as it will augment user satisfaction and trust.

REFERENCES

[1] S. Erevelles, N. Fukawa, and L. Swayne, “Big data consumer analytics and the transformation
of marketing,” Journal of Business Research, vol. 69, no. 2, pp. 897-904, 2016.

[2] P. Russom et al., “Big data analytics,” TDWI best practices report, fourth quarter, pp. 1-35,
2011.

[3] S. Erevelles, N. Fukawa, and L. Swayne, “Big data consumer analytics and the transformation
of marketing,” Journal of Business Research, vol. 69, no. 2, pp. 897-904, 2016.

[4] V. Hatzivassiloglou and K. R. McKeown, “Predicting the semantic orientation of adjectives,”
in Proceedings of the eighth conference on European chapter of the Association for
Computational Linguistics. Association for Computational Linguistics, 1997, pp. 174-181.

[5] T. Wilson, J. Wiebe, and P. Hoffmann, “Recognizing contextual polarity in phrase-level
sentiment analysis,” in Proceedings of the conference on human language technology and
empirical methods in natural language processing. Association for Computational Linguistics,
2005, pp. 347-354.

[6] B. Pang and L. Lee, “A sentimental education: Sentiment analysis using subjectivity
summarization based on minimum cuts,” in Proceedings of the 42nd annual meeting on
Association for Computational Linguistics. Association for Computational Linguistics, 2004,
p. 271.

[7] A. Pak and P. Paroubek, “Twitter as a corpus for sentiment analysis and opinion mining.” in
LREc, vol. 10, no. 2010, 2010.

[8] M. WAHYUDI and D. A. KRISTIYANT]I, “Sentiment analysis of smartphone product review
using support vector machine algorithm-based particle swarm optimization.” Journal of
Theoretical & Applied Information Technology, vol. 91, no. 1

[9] D. N. Devi, C. K. Kumar, and S. Prasad, “A feature based approach for sentiment analysis by
using support vector machine,” in Advanced Computing (IACC), 2016 IEEE 6th Interna-
tional Conference on. IEEE, 2016, pp. 3-8.

[10] V. Narayanan, I. Arora, and A. Bhatia, “Fast and accurate sentiment classification
using an enhanced naive bayes model,” in International Conference on Intelligent Data
Engineering and Automated Learning. Springer, 2013, pp. 194-201.

188



