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ABSTRACT:

In today’s society, using social media
is very common. Tourism websites get
millions of reviews and ratings from
users. These testimonials can lead to
best analysis that leads to reveal a
destination’s  general  level  of
popularity among tourists. Tourists can
get the vacation spot from the data in
websites. In this work, a machine-
learning strategy for sentiment analysis
is presented. The information in the
dataset comes from a wide range of
travel review websites. We have
analyzed the best method in uprooting
techniques, Count  Vectorization,
TFIDF-Vectorization and compared
their performance. Besides the well-
INDEX TERMS Classification, TFIDV
(Term Frequency-Inverse Document

Frequency), Sentiment Analysis, SVM

l. INTRODUCTION

Social  networking  websites are
becoming increasingly  popular.
Millions of individuals use travel

review websites every day to express

known NB (Naive Bayes), SVM
(Support Vector Machine), and RF
(Random Forest) classification
techniques. Several metrics including
accuracy, recall, precision, and f1-
score, have been used in evaluating the
algorithm’s relative performances. In
our experiments, in terms of
classification accuracy for the test
dataset, we found that the TFIDF
Vectorization  feature  extraction
method performed better than the
count Vectorization methodology.
TFIDF Vectorization, RF has shown
the highest accuracy (86%) in a study
classifying the sentiment of reviews
written about tourism destinations.

(Support Vector Machine), Random
Forest, Machine learning
their thoughts and experiences about
various tourist spots. All of these
testimonies can be understood using
sentiment analysis. Through rigorous
research and reviews, a pattern in a

location's appeal among tourists can be
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found. The compiled findings of
sentiment analysis will help travelers
make destination decisions and plan
their ensuing itineraries. The Count
Vectorization algorithm and the TFIDF
Vectorization approach are two
different feature extraction strategies
used in this work to accomplish its
objectives. The three classification
techniques used for sentiment analysis
are Naive Bayes (NB), Support Vector
Machine (SVM), and Random Forest
(RF). Only a few of the measures used
to assess the effectiveness of various
feature extraction and classification
algorithm  combinations include
execution time, accuracy, recall,

precision, and f1-score.

Il. RELATED WORKS
Various sentiment analyses are used in
this work [1]. Various sentiment
analyses are used in this work [1].
methodologies are examined and
contrasted. Document, sentence, and
aspect are the three different sentiment
levels that have been established. This
study uses lexical, rule-based, and
machine learning-based techniques for
sentiment  analysis. Among the
machine-learning-based techniques
listed are Support Vector Machine
(SVM),  Naive-Bayes,
Entropy, K-NN, Weighted K-NN,

Maximum
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Multilingual Sentiment Analysis, and
Feature Driven Sentiment Analysis.
The advantages and disadvantages of
various sentiment analysis techniques
have been compared. VVarious metrics,
such as performance, efficiency, and
accuracy, have shown that machine
learning is the most successful
approach. A study on Twitter
sentiment analysis of movie reviews is
described in [2] article. Numerous
supervised machine learning
algorithms have been wused in
conjunction with a variety of feature
extraction  techniques  (including
unigrams, bigrams, and a hybrid of the
two, unigrams plus bigrams) (SVMs,
NBs, and MEs, to name a few). The
study's findings demonstrate that SVM
with a hybrid feature extractor is
superior to the rival approaches.

According to [3], study, a survey has
been done on both the principles of
sentiment analysis as well as its use in
a variety of fields and the various
methodologies that are wused for
sentiment analysis. Machine learning-
based and lexicon-based approaches
can be used to approach the topic of
sentiment analysis. Dictionary-based
and corpus-based lexicon-based
systems are two subcategories of these
systems. The two halves of a corpus-

based method are statistics and
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semantics. The statistical approach
looks for instances of the term, as
opposed to the semantic methodology,
which is focused on word similarity.
Machine learning is divided into two
and

categories: supervised

unsupervised. Only a few of the
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to extract features from reviews. These
features are then applied to machine
learning algorithms, and accuracy,
precision, recall, and FISCORE are
calculated to compare the performance
of the two

algorithms.

feature  extraction

supervised  algorithms  described

include support vector machines, We collected dataset from the Kaggle

neural networks, Bayesian networks, website
maximum entropy, and Naive-Bayes.
The author of this paper uses the Count
Vectorizer and the TFIDF Vectorizer
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Fig 2: Dataset

IV. METHODOLOGY
In this study, the author predicts
attitudes from a dataset of traveler
reviews using Machine Learning-
methods including SVM, Naive Bayes,
and, Random-Forest, then measures
how well Count-Vectorizer and
TFIDF-Vectorizer do at extracting
features. The author of this research
uses Count-Vectorizer and TFIDF
Vectorizer to extract features from
reviews. These features are then
applied to machine learning methods,
and the accuracy, precision, recall, and
FI' SCORE of the two feature
extraction algorithms are calculated.
A. IMPLEMENTATION
Upload Dataset: Using this module
we will upload reviews dataset to the
application
Data Preprocessing: Using this
module we will read all reviews and
then eliminate stop words and special
NGRAM

techniques to review clean text.

symbols and  apply

Count Vectorization: using this
module clean text will be converted to
a count vector where each word count
will be calculated and then a features
vector will be generated.

TFIDF Vectorization: Using this
module Term-frequency (TF) and IDF
(Inverse Document-Frequency) will be
calculated and then generate a features
vector.

RUN SVM, Naive Bayes, and
Random Forest with TFIDF: Using
this module we will train all 3
algorithms with TFIDF features and
then calculate  execution  time,
accuracy, precision, Recall, and,
F1SCORE.

RUN SVM, Naive Bayes, and
Random Forest with Count Vector:
Using this module we will train all 3
algorithms with Count Vector features
and then calculate execution time,
accuracy, precision, Recall, and
F1SCORE.

Comparison Graph: using this we
will visualize the performance graph of
both feature extraction algorithms with
various machine learning algorithms
Predict Sentiments from Review:
using this module user can enter his
review and then the application

calculates sentiments from that review
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V. EXPERIMENT, RESULTS AND ANALYSIS

# Towie Pace Revent Sentivur Clanficatas Uiing Machine Lasming Techaigue

Tourist Plnce Reviews Seatiment Classification Using Machioe Learning Techuiques

Naive Bayes Rocall  : 77459467 90201656

Upboind Tourism Reviews Datasel
b e Naive Bayss FlScars - 7325881 582577004
Prpracess Datuser | SVM Accmncy : $497194437667723

SVM Frecision : 7248706988137 435
: SVM Recall | $0.2355004340716
TFIDF Feaurs Extracsinn SVM FlScore - 7517510266266163

Random Feeest Acouracy | 55, 880400 14637714
e Randoss Focwst Procius : 82.762205131983%5
Rawdom Farent Recall 66 1231910687 198
Fan SVAL Naive Bayon aml Raadern Forest with TFIDF Random Ferest FiScore : T0I3T0238143942
& o= == s TFIDF Execeson Tane : 35.77124151992798

ok b2 ot selenodnsominizad=osissmachrend Conat Vector Naive Bayes Accaracy : 53 51256891974859
Count Vector Naive Bayes Precicisa - 41.77647632991 703
Comparnan Graph Conat Vecror Nalve Bayes Recall 1 4998480 45685001

Cosut Vector Naisvw Bayes FlScure - 4551375790918455

Yoar Review': Conut Vector SVM Acowner | T82572971676018%
Conat Vector SVM Precivicn - 45.153815430119714

: : Cowmt Vector SVM Recall 1 49110961 906842554

e Cownt Vector SVM FiScare - 47 5053944740652

Commt Vecror Random Farest Accaracy © K348377653086) 1%

Cost Vactor Rambon Focwat Proviion : 417714609375

Cownt Vector Random Farme Recall - 49.95620437956204

Connt Vector Random Focess FlScere 1 454992087 1420072

ownt Vectaruee Execation Tiae - 51 06US0M663426514

n O Type bese 10 seach

In above screen we can see count vector took 51 milli seconds and its accuracy, precision,
recall and FSCORE is also less compare to TFIDF. Now click on ‘Comparison Graph’ button
to get below graph
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In above graph x-axis represents algorithm name and y-axis represents accuracy, precision,

recall and fscore and in above graph blue line is for accuracy, yellow for FSCORE, green for
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precision and red for recall. Between count and TFIDF we can see TFIDF got better
prediction result. Now enter any review in text field and click on ‘Predict Sentiments from

Review’ button to get below result

# Toute Mace Revews Sentdrurt Clauicnar Uning Machine Lasming Techaigue - o

Tourist Plnce Reviews Sentiment Classification Using Machioe Learning Techuiques

Naive Bayes Mecwoncy : 34093631 38579383
Naive Bayes Procisien : T0.95769251237294
) Naive Bayes Recall 1 774598470020 2654

Prvpracess Dataset \ Naive Bayes FlScors - TA 29881 552577004

. SVM Acowancy | MITIME T80TT2Y

TFIDF Fuatare Extracs | SUM Precition : 7245706989037435
SVM Recall  : S0235000040714

Cosnt Vectoriestion Features [ntuinaj SUM FiScore - 7517510208200 103

Uphoad Towrivm Reviews Dacarel |

Random Fervat Accuracy - S5.400600 14637716
Fan SVAL Nadve Bayen aml Raudees Forest with TFIDF Random Ferest Protision | §2.762205131951%
x o == X Ravdom Forent Recall - 66.12319296371798
. . Random Ferest FlScore : TONSTO2NS1455042

AM.N sadow weser

T i ey TFIDF Execesan Tane : 14773241$1992798
Coumparman Graph Commt Vecror Naive Baves Acowracy 1 SLAR2 5801924859
— Conat Vecror Naive Bayes Precivien - 41.77647632991703

Cosat Vector Naive Bayes Recall : 49.98530145985401
HI \ Lo nd ct U
Your Review Lovie was very good and (61 action was excellew Cownt Vector Naive Bayes FiScare - 48 S137579001848%

Prodict Seutisteats Boss Roview ‘ Cownt Vector SVM Accwracy : 7828787167185

— Cont Vecror SUM Prechshen « 45 1435154301 19714
Connt Vector SVM Recall : 49 110961900842554
Comnt Vecror SVM FiScare - 47 750550447 40652

Cosat Vectnr Randoss Focwnt Accarary : 83 4827765)085611%
Cownt Vector Random Faress Prechion : 41 7728809375
Connt Vector Random Forest Recall - 49.95620437956204
Cosat Vector Random Facwat FlScocw : 45 ADI268T1426672

u O Type beve 1O search

In above screen in text field | entered some review and then click last button to get below

result
/
Tourist Plnce Reviews Sentiment Classification Using Machioe Learning Technigques
Uphosd Towriom Reviews Dacarel | savhe was vory good amd s action was excellout CLASSIFIED AS Posinive
Prpeacess Dataset \ L rgan 1 a

TFIDF Featare Extraction Sentiment Graph
- Pty

Cosnt Vectoriestion Features b.luxﬁuj
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Fan SVAL Naive Bayes and Randow Forvat with Coen

Cumparnan Graph Nogatie

Predict Seutiseats fom Roview

Newutral
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n O Type bese o semcn

In above screen in text area we can see sentiment result and in graph we can see

positive, negative and neutral value
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Tourist Plnce Reviews Sentiment Classification Using Machioe Learniog Technigues

Uphosd Toerivm Reviews Datarel
Prwpracess Dataset S Ngent
TFIDF Featars l_nnn-r‘

b o e onried

Fan SVAL Naive ln.;-‘f- awl Raadues Forest with TFIDF

Fan SVAML Nagvw Bayes and Raudow Forva! with ConutVecser

Comparnon Gn-h’

Your Review : | hate 0od from that hotel

Prodict Seutistoats fom Raview |

I hate Sood frewo Bt hotel CLASSEFIED AS Negative

0

Sentiment Graph
Negative

Postiee

Neutral

Similarly u can enter any review and get result

VI. CONCLUSION AND FUTURE
WORK
Based on the results of the
investigation, TFIDF-Vectorization
appears to be a more effective feature
extraction approach than Count
Vectorization. However, the TFIDF
Vectorization technique takes more
time to execute than the Count
Vectorization approach does when it
comes to feature extraction. Some
examples of classification algorithms
used in studies include the Support
Vector Machine (SVM), Naive Bayes
(NB), and Random Forest (RF). Using
metrics like accuracy, precision, recall,

and fl-score, TFIDF Vectorization +

RF was found to be superior to other
techniques.

The research study for machine
learning-based review classification of
tourist destinations has the potential to
handle multilingual review
classification in the future.
Additionally, in an effort to increase
classification accuracy, we will test
using alternative feature selection
techniques such as recursive feature
elimination with cross-validation. For
better performance in upcoming work,
we'll strive to apply deep learning-
based algorithms for feature extraction

and categorization.
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