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In this current age where everyone complains about time management issues, the extent to
which an individual depends on others recommendation about a particular entity is
enormous. Recently, the state-of-the-art recommender systems are on surge which basically
intends to predict rating or preference given by a user to an item. This paper presents a
Review Based Recommender System for Hotel Recommendations which recommends
hotels in particular cities, which enables users to identify the most suitable hotel present in
those cities based on users preferences and other users rating about the hotels. The rating of
a hotel from previous users is determined by applying Natural Language Processing
approach on a Hotel Review Compilation and a hotel-review database is created. This
technique can be utilized for business advantage and it can help users identify the best
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hotels in a particular city in an uncomplicated and informal manner quite easily.
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INTRODUCTION

In this fast moving world where every individual needs the
best of services, in a blink of an eye, there should be some
system that helps the users in choosing the best amongst the
available options. In order to arrive at a conclusion about
choosing any service, one has to have adequate information
about the services. For the past decade or so, there has been
rapid development in the field of technology which has
enabled millions of user’s across the globe to easily access any
information about any service, whether it be in the field of
education, hospitality, travel, gaming, electronics and in
almost every field. Lately, the hospitality and travel industry
has grown exponentially. The rise in these industries has
enabled the user’s to choose from a bunch, in order to get the
preferred one. There are many factors which affect user’s
choice, namely price, location, quality, food to name a few.
Although there exists a surplus amount of hotels available, to
find one according to your choice remains a quite daunting
task.

In the past decade, a lot of research has been put into
automating the process of user’s rating and reviews. Usually,
the users search for hotels which have impressive “star rating”,
this approach has its limitation in a way as it does not examine
the overall facilities of the hotel. Recently, as part of service
improvement, the hotels lay greater emphasis on reviews from
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the users. This has made the hotel industry much more
competitive and has given an edge to the users in the way of
selecting suitable hotels.

The use of recommender systems comes to the rescue for
providing these facilities to the users. Basically, recommender
systems are applications which are used by e-commerce
websites to recommend products and services to the users in a
personalized manner, according to their preferences as
described in [1]. Recommender systems are of mainly two
types namely: (1) Collaborative Filtering Systems (2) Content-
Based Systems. Collaborative filtering systems recommend
according to the reviews given by a particular user’s
neighborhood i.e the ones who have similar taste in particular
services might have interest in another similar service.
Content-Based systems compare a particular user’s profile
with the content of the items available. Recommender systems
filter useful information as per the user requirements and
interests.

These recommender systems have problems in dealing with
these reviews collected as these reviews are in the natural
language. The reviews need to be processed efficiently in order
to derive some meaning whatsoever from the review. Such a
technique is discussed in [7] which proposes a Keyword
Aware Service Recommendation (KASR), in which keywords
are exploited to indicate users preferences and the candidates
quality of services. Another issue which needs to be addressed
by the recommender systems is the diversity of the users
available on the internet. For example, let's say if a single
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person is looking for a hotel his/her preferences would be low
cost, cleanliness can be compromised up to an extent which is
in stark contrast to a family looking for a hotel in the same
city, the preferences will comprise of safety, cleanliness, good
connectivity, healthy food easily available and many more.
The recommender systems should come closer to the human
level recommendation which is devoid of such drawbacks. The
amount of data available in hotel industry i.e reviews are not
so abundant as compared to the reviews in e-commerce
websites, as the amount of purchaser of products online are
humungous in quantity whereas travelers are significantly
lower. This paper aims to recommend hotels to users in major
cities around the globe in a simplified manner. This study has
its focus on collecting the reviews and cleaning the reviews as
they are in natural language i.e they contain certain words
which are limited to the social media only such as
gr8,awsm,omg, and the list goes on. To improve the accuracy
of the proposed recommender system these words are
processed from the reviews.

Further, the paper is distributed as follows: Section 2 covers
brief literature survey whereas Section 3 discusses our
proposed offline system following with the results achieved in
Section 4. Finally, Section 5 concludes the discussion along
with some future scope.

LITERATURE REVIEW

Over the years, Recommender systems have evolved
significantly to emerge as a solution for online users. This
paper [10] suggests a review based service recommendation
which suggests services to the users. This study [3] explores
the various characteristics and different potentials of numerous
prediction techniques in recommendation systems.

The technique used in [4] is AWSR (Active Web Service
Recommender) which is predominantly based on user’s usage
web history and ultimately suggests web services to users, this
technique shows excellent performance while doing the above
mentioned task. This paper [13] further suggests a user-based
collaborative filtering (CF) algorithm on a cloud platform. The
proposed technique in [11] is a novel approach which
generates latent embeddings for podcast items by utilizing all
the information available about the audio-items. This study
[12] proposes the unification of Collaborative filtering and
Content-Based recommendation as these two have been the
main focus of researchers lately. This research [8] further
extends the scope of recommender systems to recommend
sports videos which are available on the internet, this study
mainly focusses on audio-visual content.

This study proposes a technique for music recommendation
[6], which learns from a sample of collaborative filter data and
further uses it for optimizing content-based similarity.
Recommender systems can also be used to enhance security as
in [5], which studies posts on the social platform to study
whose posts are positive and whose negative, subsequently
monitoring the possible impacts of negative posts on the nation
or a society. A novel technique was discussed in [7],
introducing KASR (Keyword Aware Service
Recommendation) method which recommends a personalized
service recommendation list.

An interesting technique is proposed by [1], which tracks
active tourists and predicts their interests, which are usually
based on the collection of other tourists preferences and taste

information. Recently, an approach discussed by [9] shifts
from traditional recommender systems which uses a single
criterion to recommend items, by introducing multiple
criterions for each item, which has high potential to
outperform the traditional methods, in the near future.
Although there are abundant recommender systems available,
there remains a need for feedback on other users review. This
study [2] proposes a new method based on collaborative
filtering which takes into account other users feedback about
the reviews available.

Proposed Work
Offline Review Extraction

The human recommendation is a clear winner against these
recommender systems, but what needs to be looked upon here
is the enormous amount of feed a human brain receives and the
brain easily filters relevant information from this feed/data. A
recommender system does not possess this luxury, on the
contrary, the data and source knowledge remains the heart of
these systems.

The hotel, tourism, jobs recommendation systems are most
complex recommendation systems to build due to the
availability of data in the unstructured form. Any
recommender system would require data in a structured form.
This section discusses the extraction of data and further mining
of the text found in the review is done in order to make it
suitable for information retrieval and finally calculate the
polarity of the reviews and finally analyzing the sentiment of
the writer whether it be positive, negative or neutral. In this
paper we have extracted the dataset on hotel reviews from
UCI: Machine Learning Repository which contains reviews of
hotels in 10 cities namely (Dubai, Beijing, London, New Y ork
City, New Delhi, San Francisco, Shanghai, Montreal, Las
Vegas, Chicago) containing 80-700 hotels across each city and
approximately 259000 reviews are used to build the proposed
recommender system. However, the data extracted is in dire
need of some form of structuring and we have carried out
following steps on the dataset to extract meaningful knowledge
from the dataset. The steps are as follows:

Database Creation: As we know that the data extracted from
any source is initially extracted into an XML file. These files
are then stacked to the database.

Review Cleaning: The reviews in the database contain
discrepancies which need to be addressed. The following steps
are taken to address these reviews:

1. Same Review Removal: The reviews which match
completely with a review already present in the
database are ignored.

2. Removal of all Non-ASCII characters: Every text file
present on the internet or anywhere is in ASCII
(American  Standard  Code  for  Information
Interchange).The Characters which are not in ASCII
format are stripped.

3. Text Normalization: Text Normalization is done for
converting text to speech. Numbers, abbreviations are
bound to be pronounced differently, as per the context
of the sentence. For example, vii can be pronounced
viie, viiie or even the numeric seventh. The text needs
to be present in the normalized form.
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4. URL Removal: The URL (Uniform Resource Locator)
does not translate into any suitable information, thus,
needs to be excluded from the reviews.

Review Language Correction: There are several words which
are not part of the standard dictionary but they are
predominantly used in our daily conversations. For example.
Wth! The service sux will be considered as a neutral review
due to the non-existence of these words in the dictionary. On
the other hand What The Hell! The service sucks will be taken
as a negative review. To counter this issue we have
abbreviated few words which are constantly found in these
reviews, a library is created for these words. Whenever any of
these words are found it gets replaced with the appropriate
abbreviations present in the library.

After all the above preprocessing steps, the dataset is ready for
some useful information retrieval. The arrangement of the
dataset after these steps is illustrated in figure 1 given below.

A
1 [city Hotel Name Revi
2 [Dubai
3 |Dubai
4 |Dubsi
5 [oubai

oo
Good hotel
Not the B

6 |Dubai
7 |Dubai
8 Dubai
9 |Dubai
10 |Dubai
11 |Dubai
12 |Dubai
13 |Dubai
14 |Dubai
15 |Dubai Admi otel
16 |Dubai ‘Admiral Plaza Hotel
17 |Dubai
18 |Dubai
18 |Dubai
20|Dubai
21|Dubai
22 |nuhai

Great experience Having read previous i arrival.Butican

The facilties advertised dont work While the lean, some of dvertised are not up to the mark. The Wi i refu
Admiral Plaza s 3sta ch I did n appy that it mor

ible staff terrible bi Do not stay here at any cost, Having been wanted a hotel

Where do | start with this disaster of the Admiral laza Hotel. To 1did
itselfas having a minibar (true but only stocker er), an English pub but now closec
ffered by

not worth the money
Hotel not as described
el Chean Hatel

Figure 1 The preprocessed Dataset

After the above mentioned steps, the dataset is now ready for
convenient information and feature extraction. These steps are
carried out with the help of TextBlob, which is a python
library used for processing textual data available in an
unorganized form, in a dataset. It does so by providing a
simple APl  (Application  Programming Interface).
Furthermore, the polarity of each review for every hotel across
all cities is calculated. The sentiment analysis is also done by
TextBlob. Subjectivity is also provided by TextBlob which
refers to the meaning of the sentence or a review, whether the
review is a personal opinion, emotional outburst or a public
opinion or factual information. After the polarity is calculated,
the sentiment is analyzed which basically is the determination
of the attitude or emotion of the user while writing the reviews
about the hotel, namely positive, negative or neutral.

Polarity Calculation And Sentiment Analysis: Polarity is a
float value which usually lies in the range [-1,1], according to
the polarity the sentiment is analyzed. In our work the range is
calculated as follows:

Positive: 1f the polarity is above or equal to 1.1 then the
sentiment is considered to be positive which is given by:

if review|['polarity mod'] >=1.1:

review['sentiment'] = 'positive'

Negative: If the polarity is equal to or below 0.9, the sentiment
will be analyzed as negative. It is given by:

elif review['polarity mod'] <= 0.9:
review['sentiment'] = 'negative'

Neutral: 1f the value is between 0.9 and 1.1, then the sentiment
is assumed to be neutral. It is given by:

else:

review['sentiment'] = 'neutral’

Where polarity mod is calculated by:

review['polarity mod'] = review['polarity'] + 1.

Dataset Extraction

b

Dataset Cleaning

‘ User Input Query

| |
Same Review Removal, |
Removal of all Non-ASCI

TERL Removal

}

Text Normalization, ‘

) . Processing
Review Language Correction E
Polarity Calculation
(Positive, Negative, Neutral)
\ Recommendation
Sentiment Analysis | List

(Sad, Angry, Happy, Di ) | | |

Figure 2 Proposed System Architecture

These steps when carried out yields out the recommendation
list of hotels as queried by the user. This model has the
potential to serve various business models which can
implement this model to develop a business model and can
also be used to expand the existing business models by
providing valuable insights into the hotel industry. The
proposed system is a well-constructed model which, the basic
ingredients of the model is given in Figure-2 above.

RESULTS

As the proposed system is built using python, which is a high-
level programming language considered to be very user-
friendly language. As it is mentioned in the previous section
the polarity calculation and sentiment analysis, polarity
extracted is then converted to polarity mod, which is finally
used to generate ratings. Ratings are calculated in this manner:

Ratings = review['polarity_mod'] *2.5,

A B C D E
1 [Dubai JABC Almanar Hotel Apartment  0.157777778 2.894444444 positive
2 |Dubai Admiral Plaza Hotel 0.457003367 3.642508418 positive
3 Dubai Admiral Plaza Hotel 0.266666667 3.166666667 positive
4 |Dubai Admiral Plaza Hotel 0.525 3.8125 positive
5 Dubai Admiral Plaza Hotel 0.183585137 2.958962843 positive
6 |Dubai Admiral Plaza Hotel 0.375 3.4375 positive
7 Dubai Admiral Plaza Hotel 0.142857143 2.857142857 positive
8 Dubai Admiral Plaza Hotel 0.5 3.75 positive
9 Dubai Admiral Plaza Hotel 0.46452381 3.661309524 positive
10 Dubai Admiral Plaza Hotel 0.031944444 2.579861111 neutral
11 Dubai Admiral Plaza Hotel 0.368627451 3.421568627 positive
12 Dubai Admiral Plaza Hotel -0.004724702 2.488188244 neutral
13 Dubai Admiral Plaza Hotel 0.105448718 2.763621795 positive
14 Dubai Admiral Plaza Hotel -8.82E-05 2.49977944 neutral
15 Dubai Admiral Plaza Hotel -0.043181818 2.392045455 neutral
16 Dubai Admiral Plaza Hotel 0.238938492 3.09734623 positive
17 Dubai Admiral Plaza Hotel 0.390277778 3.475694444 positive
18 Dubai Admiral Plaza Hotel -0.131140351 2.172149123 negative

Figure 3 Generation of Results

In the above figure, the polarity is given in column 3, from
which polarity mod can be calculated from polarity finally
resulting in rating which is computed by the formula given
above.
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Histogram of polarity

2.5

2.0 4

1.5+

Probability

1.0

0.5 1

0.0

T T T 7 T T T T T
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
Polarity

Figure 4 Polarity Histogram

The polarity for a particular city can be estimated by the steps
mentioned in the previous section. In our case, the city taken
into account is Dubai which contains around 240 hotels. We
have created a histogram depicting the polarity calculation of a
particular city. This plot is created using Matplotlib, which is a
plotting library used for creating quality pictures in python.
The plotting generated is illustrated in figure 4 given above.
The sentiment analysis is also performed for this particular
city, which is also portrayed in figure 5. It is visible enough
that this system can be employed for various business models.
It can influence heavily the business of any hotel which is
looking to expand its reach. Sentiment analysis is shown in the
figure below which clearly narrates the entire story i.e majority
of reviews fall into the positive category which is an indication
that the users have admired majority of hotels in this city.

Negative

Neutral

£ 12.0%
/ 1.9%

86.1%

Positive

Figure 5 Sentiment Analysis

Figure 6 Proposed Recommender System

The proposed recommender system is a remedy for researchers
and travelers across the globe as it recommends hotels in major
cities. The recommender system suggests hotels according to
the user's preferences, enabling the user to select cities, and
further selecting the range under which rating is selected. The
user has the option to select rating range, on a scale of 0-5. The
blueprint of the proposed recommender system is depicted in
figure 6.

CONCLUSION AND FUTURE WORK

Recommender systems are currently being used in various
domains whether be entertainment, tourism, books, education
and many more The scope of these systems is evolving at a
rapid pace, mainly due to the information explosion that has
taken place in recent times. The techniques behind these
systems have improved significantly over the time. This study
aims to provide a basic recommender system which renders
suggestions to the users about the hotels located in major cities
across the globe. The proposed system is fed with textual
reviews according to which the recommender systems suggests
top hotels based on the users input. The system calculates the
polarity of the reviews based on which sentiment of the user
can be analysed which can be used by start-up companies,
existing companies can also benefit from this model as a tool
to further extend their business. The ratings are calculated by
the polarity, users have the privilege to select the range of
desired ratings on a scale of 0-5, depending on this range and
the city selected by the user the system recommends the most
suitable hotels in the particular city.

This approach is a single criteria recommender system which
purely recommends hotel based on the overall rating of the
hotel. The emergence of multi-criteria recommender systems
has the potential of providing accurate recommendations, as it
focuses on multiple aspects of user’s preferences resulting into
more suitable results. This system can also consider multi-
criterion recommender system in near future, taking more
criterions such as food, cleanliness, connectivity with tourist
places so as to capture more accurate preferences of the users.
As this will result into additional data, this could be worked
upon to produce better results. As the recommender systems
are on rise, there could be systems which would recommend
hotels by comparing prices of the same hotels on different
websites, as there are contrasting prices of same hotels on
various websites. There can be numerous other features to train
a recommender system can be pondered upon. For example,
user age can be a factor as recommender system will be able to
recommend hotels along with club facility to the young users.
It can recommend educational experts the hotels with library
facility and so on. These all areas can be studied by the
researchers to further develop this recommender system.
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