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ABSTRACT

Nowadays, many users buy goods, books, air tickets, and product and then observe about these things through
the website. The buyers also share their reviews on news, hotels, movies, airline, products and other things
through Web in the form of reviews comments, blogs etc. Many user can observe and read the reviews
information on Web to make decisions such as buying products, going to hotel and watching movies etc.
Reviews of these are difficult for buyers to read and understand content form large number of review comments
on Web. More important information can be extracted from useful review using opinion mining and
summarization process. In this paper, deep learning approaches and SentiWordNet (SWN) based method are
presented for opinion mining from hotel reviews of Myanmar’hotels websites. The 89% accuracy result of
classification on hotel reviews as positive or negative reviews are achieved by using deep learning approach.
The summarization result on hotel reviews can help buyers on Web to understand review contents.
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INTRODUCTION
Many people use Internet as a source of information according to the growth of technology in the world. People
use online transactions to get more useful information for shopping and booking hotel or ticket in their business
traveling plan. Many travelers collect and share their views on experience about hotels, travel guideline on the
Internet as a reviews [1]. The most of users are allowed to share their views about interesting places, good
restaurants, and grate hotels on many website such as TravelToBagan.com and MyanmarHotel.com ect [2]. The
expression for users on the hotel reviews that is the need of mining to generate the contents in present reviews.
By using internet, user also read the reviews information and make decision about hotel, restaurants, products
etc. The more important and related information of hotels should be fetched on reviews and then presented the
summarization of reviews for users.
The main idea of opinion mining is classification on opinion of user’s expression into negative or positive. In
opinion summarization, the review information are represented in short as summarized form [3]. This process
involves selection of important aspects and presentation of related opinion from expressed reviews. Many
applications of opinion mining are decision making, feedback analysis, recommendation system etc. One of the
most research areas is text mining and natural language processing.
In this paper, opinion mining system of hotel reviews is presented using deep learning approach and
SentiWordNet based approach. And then extraction of sentence are presented based on opinion summarization
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for hotel reviews. Section two describes the related work of this proposed system, in section three contains the
proposed system architecture. The experiments result and performance are described in section four and then the
conclusion of this system is discussed in section five.

RELATEDWORKS

Many researchers worked sentiment analysis on different research area with different domain data, such as
hotels, movies and products [4]. And then summarization of reviews are performed in many researches. A
survey on opinion mining is presented by Themis Palpanas, in that survey the different datasets and domain
areas and the work performance in these domain are mentioned [2]. Many researcher performed sentiment
analysis of reviews using machine learning approaches [5]. The different classificat-ion algorithm for opinion
classifications are used as deep learning approaches. In machine learning approaches, the classification
algorithms such as Neural Network, Naive Bayes, Support Vector Machine (SVM) and Decision Tree work well
for review text [6]. Other methods such as resource based opinion mining, SentiWordNet, WordNet Affect are
also proposed for opinion mining system by different researchers.

Some researchers suggested text summarization approaches for opinion summarization on review text. Many
researchers used Latent Semantic Analysis (LSA) for opinion summarization on user review [7].

METHODOLOGY
In opinion mining, the user’s opinion is identified for particular topic from related reviews. The classification
results of opinion mining are positive and negative polarity review. In opinion summarization, the finding most
important aspects related to the topic are processed and then the related opinion sentences from reviews are
summarized. Figure 1 shows the proposed system design. In this figure, the performance of opinion mining and
summarization on hotel reviews is described as the step by step of the system.

Pre-processing

Hotel review

website Segmentation

Tokenization

| POS Tagging |

v

Opinion Mining by Deep
Learning Classifiers and
SentiWordNet Based
Method

Retrieve Reviews

Review Texts II

v

A

Opinion Summarization

y

Calculate Sentence
Scoring

| Summarize Generation |

Figure 1. Proposed System Design
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There are three process in the proposed system: text retrieval, classification and summarization on hotel reviews.
Hotel reviews are extracted from Website such as www. Myamarhotel.com and Travelling ToMyanmar .com by
using web crawling methods. The review text of hotel are classified as positive or negative reviews by using
SentiWordNet based algorithm and deep learning approaches. In this system, the accuracy result of different
classification are analyzed as the performance result. Finally, the most relevant sentences are represented is
summary.

Opinion Mining on Hotel Reviews:

Opinion mining of review text document is the classification of reviews into classes as positive or negative
opinion. In this system, deep learning approaches and resource based approach are used for opinion
classification of review text.

Deep Learning Approach:

In the supervised text classification of Deep learning approach, the sample labeled review text are trained to
build a review classifier model. And then the trained model is used for categorization of new testing hotel
reviews. In this system, review data are trained and tested using deep learning classifiers such as Deep Neural
Network (DNN), Neural Network (NN), Naive Bayes (NB), Support Vector Machine (SVM) and Decision Tree
(DT). The accuracy result on prepared classifier models using different classifiers are evaluated in this system.

SentiWordNet Based Approach:

One of the popular lexical resources for sentiment analysis is SentiWordNet based approach. SentiWordNet is a
database which contains word with polarity score for positive or negative of that word on its part of speech. The
polarity of review text are collected by calculating scores of different words in review. The negation words such
as ‘never’, ‘don’t’, ‘not’ and etc. are needed to handle that affect the polarity of sentence. The sentiment score of
word (w) can be calculated by using the following equation [2].

wep Ssentiment (w}. modifier (w)

5(D) = 2

¥, sentiment (w)

In this equation, S is the polarity of document. The function sentiment (w) and modifier (w) is used to handle
the word position or negation in sentence.

Opinion Summarization of Hotel Reviews:

The sentence extraction method is used for opinion summarization of hotel reviews or text summarization.
According to this method, sentences are filtered and most relevant sentences are selected form document to
represent a summary. Those sentences are selected to find the summary from large number of reviews.

The score of review sentences are calculated and then these sentence are sorted based on relevance score [3].
The relevance score of sentence RS;is calculated by the following equation.

1
RS5= B Yowenptfw
Where NP; is the number of noun phrases that contain in sentence i, and tfw is the frequency of word w belongs
to that noun phase.

RESULTS AND DISCUSSION
In the proposed system, Precision, Recall and F-measure are evaluated the deep learning approaches and
SentiWordNet approach based on parameters. For this opinion classification accuracy results are evaluated on
the labelled 1500 reviews training dataset with 1000 testing reviews. The detail evaluation result of different
classifier are shown on Table 1. The accuracy result of different classifiers are described with bar chart on
Figure 2. According to the experiment, the accuracy result of DNN classifier is the highest value for this system.
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Accuracy Results on Different Classifiers
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Figure 2. Accuracy of Different Classifiers

Table 1: Evaluation Results

Number of reviews
Training 1500 reviews (750 positive, 750 negative)
Number of reviews
Testing 1000 reviews (500 positive, 500 negative)
Classifiers DNN NN NB SVM DT SWN
Correctly classified 1335 1312 1293 1252 1185 1287
Accuracy 89% 87.5% 86.2% 83.5% 79% 85.8%
Precision 091 0.88 0.87 0.85 0.79 0.865
Recall 0.9 0.872 0.868 0.84 0.786 0.86
F-measure 0.89 0.87 0.86 0.835 0.784 0.858
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CONCLUSION
The opinion mining and summarization of hotel reviews are presented in this paper through the web. For
opinion classification of hotel reviews, deep learning approaches and SentiWordNet are used. In this system,
89% accuracy is obtained for classification of hotel reviews by using Deep Neural Network of deep learning
approach. For opinion summarization, the frequency and relevance scoring method are used to represent most
informative sentences in summary. This system will support for the user in their decision making about hotels.
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