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Abstract
People in todays’ world are under great pressure due to their busy work, and tourism has become one of
the popular ways for people to relax. The demand for travel accommodation has gradually increased. With
the popularity of the Internet, customers often browse online customer reviews as a reference before hotel
booking. This study takes hotel reviews on Booking.com as an example to analyzes online customer re-
views of three well-known tourist hotels in Taiwan including E-da Royal Hotel, Caesar Park Taipei and
Howard Beach Resort Kenting. This study adopts text mining to analyze customer reviews of the three
hotels and find high-frequency terms. Then, similarity analysis and genetic algorithm are employed to dis-
cover the coordinates of the high-frequency terms. All high-frequency terms are displayed on a
2-dimensional graph based on the concept of social network maps. Managers can quickly observe cus-
tomers’ needs and preferences, and then adjust their strategies to enhance their competitive advantages.
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1. Introduction

Modern people are under great pressure
due to their busy work, and tourism has become
one of the common ways for people to relax.
Therefore, the demand for travel accommoda-
tion has gradually increased. According to the
statistics of the Tourism Bureau, Republic of
China, the total number of hotel stays in Tai-
wan has grown by nearly 3 million in recent ten
years, showing a trend of rapid growth. Due to
the increase in travel accommodation demand,
the number of travel industry has also grown
rapidly. Therefore, how to help the tourism
industry to understand customer needs and then
find a competitive advantage is a topic worthy
of attention.

With the gradual improvement of national
income, people are paying more and more at-
tention to leisure activities, and the require-
ments for travel accommodation are getting
higher and higher. In addition, due to the prev-
alence of the Internet, customers often browse
online customer reviews as a reference before
booking, and may evaluate the quality of the
hotel according to the experience of the prede-
cessors. Common sites with hotel reviews in-
clude Google Maps, Booking.com, Agoda, etc.
This study takes hotel reviews of Booking.com
as example to analyze because Booking.com's
reviews include not only the basic information
as other booking sites, such as evaluation
scores, date and title, etc., but also customer's
positive and negative comments; moreover, the
number of comments of Booking.com is ade-
quate for analyses.

Comments or evaluations can truly reflect
the customer's ideas. Many studies used online
comments as a target to analyze. For example,
Lin (2015) used the questionnaire survey
method to analyze the online food review con-
tents and explored the factors affecting the
practicality of the reviews. However, because
most of the review contents are highly unstruc-
tured, traditional questionnaire methods are not
easy to handle text comments. Therefore, some
scholars proposed text mining approaches to
analyze online reviews. For example, Cao et al.
(2011) extracted semantic features from soft-
ware reviews based on text mining and ex-
plored determinants of voting for the “helpful-
ness” of online user reviews. However, the re-
sults of traditional text mining techniques may
not be easy for users to read and understand. If
the results of data analysis can be presented in a
graphical way, readers can quickly understand
the meaning of data representation.

This study takes customer reviews of three
well-known tourist hotels in Taiwan examples,
including E-da Royal Hotel, Caesar Park Taipei
and Howard Beach Resort Kenting. This study
adopts text mining to analyze customer reviews
of the three hotels and find high-frequency
terms. Then, similarity analysis (Jaccard, 1901)
and genetic algorithm (GA) (Holland,1975;
Keshavarz & Abadeh, 2017) are employed to
discover the coordinates of the high-frequency
terms. All high-frequency terms are displayed
on a 2-dimensional graph based on the concept
of social network maps (Hu & Li, 2017). Man-
agers can quickly observe customers’ needs and



32 International Journal of Innovation in Management, Vol. 8, No. 1 (2020)

preferences, and then adjust their strategies to
enhance their competitive advantages.

2. Literature Review

After the rise of Web 2.0, people began to
interact and share experiences and feelings on
the Internet. Writing online reviews is a way to
describe the experience in words. Many previ-
ous studies tried to find useful information
from online reviews. For instance, Lin (2016)
used the comparative opinions in the comments
to analyze whether two companies are compet-
itors. This study takes Booking.com as an ex-
ample to analyze online hotel reviews based on
text mining and visualization analysis.

Most of data we encounter every day are
presented in unstructured text format. In order
to analyze data with text format and find
meaningful rules or patterns, many studies uti-
lized text mining techniques for analyses. Text
mining is the process of obtaining useful in-
formation from text. The main processing steps
include data collection, preprocessing, data
cleansing, data mining, modeling, and model
evaluation (Zuo, 2018). In recent years, text
mining methods have been widely employed to
various fields. For example, Wang et al. (2017)
applied text mining technology to fault diagno-
sis of railway systems that could effectively
classify fault categories. Scandariato et al.
(2014) adopted text mining to predict which
parts of the Android application were more
vulnerable, and constructed reliable prediction
models. Because the online hotel reviews on
Booking.com are composed of a large number
of unstructured texts, the text mining technique
is also adopted in this study.

In terms of visual analysis, graphical dis-
plays can reduce complicated information into
simple patterns which readers are easier to ob-
serve and understand implicit meaning of data
set. Many scholars have applied visualization
methods to their research. For example, Tsai

(2018) conducted an experimental study of
elementary school children, and showed that
visual programming could help reduce students'
fear for conventional textual programming. Hu
and Li (2017) proposed navigation graph mod-
els based on the concept of social network
graphs to assist readers in searching TED Talks
videos effectively. This study tries to develop a
graphic approach for visualizing online hotel
reviews based on the concept of social network
graphs.

3. The Proposed Approach

3.1 Research Structure

The research structure of this study is
shown in Figure 1. It can be divided into three
parts, including data collection, data
pre-processing and text mining, and graphical
analysis. The data source of this research is
from the customer reviews in Booking.com.
The required data have been selected for sub-
sequent analysis. The second part uses the data
mining to perform word segmentation, and find
out the high-frequency terms. The third part
first calculates the similarity between terms and
then employs the genetic algorithm to find the
coordinate of each term. Finally, the results can
be displayed on a 2-dimensional plane.

3.2 Data collection and Data Mining

In this study, we first selected the top ten
international tourist hotels with the most num-
ber of rooms from the public information of the
Tourism Bureau, Ministry of Transportation
and Communications, Taiwan. The top ten in-
ternational tourist hotels are listed in Table 1.
Then, we searched for the number of reviews
on Booking.com for these ten hotels. Three
hotels with more than 300 reviews were chosen
as research object, including E-da Royal Hotel,
Caesar Park Taipei and Howard Beach Resort
Kenting.

Table 1: Top 10 International Tourist Hotels with the Number of Rooms and Comments

2018/05/01-2019/04/30

Area Hotel name 2019 /1 number of room
number of comments
Taipei Grand Hyatt Taipei 866 <200
Taipei Sheraton Grand Taipei Hotel 692 <100
Kaohsiung E-Da Royal Hotel 656 468
Kaohsiung 85 Sky Tower Hotel 592 207
Taipei Regent Hotels & Resorts 569 <100
Kaohsiung Hotel Grand Hi Lai 540 203
Taoyuan Novotel Taipei Taoyuan International Airport 519 <200
Taipei Caesar Park Hotel Taipei 478 337
Pingtung ~ Howard Beach Resort Kenting 458 798
Kaohsiung Ambassador Hotel 457 294
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Figure 1: Research Structure

The three hotels are located in the north
and south of Taiwan respectively, which can
further explore the impact of cultural differ-
ences between North and South of Taiwan. The
data collection period was from May 1, 2018 to
April 30, 2019, and only comments written in
Chinese were taken into account. A crawler
program is developed to get required data from
hotel reviews of Booking.com. The collected
data include date of the comment, date of stay,
score, title, positive comments, and negative
comments.

After screening, 1,603 valid comments are
selected, including 468 comments for E-Da
Royal Hotel, 337 comments for Caesar Park
Hotel Taipei, and 798 comments for Howard
Beach Resort Kenting. Because the comments
are in text format, we employ the data mining
technique to perform parsing, reduce terms and
generate a term-by-frequency matrix. In the
parsing step, we adopt Jieba segmentation sys-
tem and corpus to perform word segmentation
which splitting a comment paragraph into indi-
vidual words. Part-of-speech tagging identifies
the part-of-speech of each word and classifies
each word as a noun, verb, adjective, etc. Only
nouns are identified as terms for further anal-
yses in this study.

This study collected 1,603 comments from
online reviews of three hotels in one year. After

word segmentation, 43,924 words are recog-
nized. After term identification and reduction,
1,763 terms are identified. Because the average
frequency of terms in all reviews is 5.21, the
terms with frequency higher than or equal to 6
are chosen as high-frequency terms. Finally,
202 high-frequency terms are selected for
analyses.

Based on these high-frequency terms, a
term-by-frequency matrix is built. If a term
appears in the comment, the corresponding
element in the matrix is assigned to 1; other-
wise, it is assigned to 0.

3.3 Visualization

Finally, the concept of social network map
is used to represent the relationship between the
high-frequency terms and their relationships in
the comments. The size of the term is used to
indicate the frequency of the term appearing in
the comment. Jaccard similarity (Jaccard, 1901)
is used to measure similarity between two
terms. A similarity matrix and distance matrix
are then built. The distance between two terms
indicates the similarity.

The genetic algorithm is employed to find
the coordinates of each node. GA is based on
the Darwin's principle of "Survival of the fit-
test".
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The fitness function is to calculate the sum
of absolute differences between the Euclidean
distance and the dissimilarity, and the goal is to
minimize the fitness value. In this study, the R
language is adopted to find the coordinates of
each term. The relevant parameters are set as
the default value of R language. The initial
group is 30 groups, the mating rate is 1.0, and
the mutation rate is 0.01. The number of itera-
tions is set to 1,000.

Finally, the results can be display on a
2-dimensional plane. This study uses the No-
deXL  graphical tool to present the
high-frequency terms and their relationships.
The size of a node is used to indicate the fre-
quency of a term appearing in comments. The
distance between two terms represents similar-
ity. The higher the similarity, the shorter the
distance yields; that is, the shorter distance in-
dicates the higher the frequency of two terms
appearing in the same comment.

4. Results

This study analyzes 1,603 online reviews
of three well-known hotels in Taiwan. The top
tree high-frequency terms include “room” with
613 times, “breakfast” with 463 times, and
“employee” with 353 times. Top ten
high-frequency nouns for three hotels are listed
in Table 2. It can be seen that the customers’
overall comments on the three hotels focus on
breakfast, rooms and staffs. Terms "breakfast",
"room", "employee", "Facilities" and "Ser-
vices" appear in the top ten lists of the three
hotels. For Caesar Park Taipei, "Location",
"Traffic" and "Station" are unique terms for this
hotel. Caesar Park Taipei is popular for con-
venient transportation because its location is
close to Taipei railway station. Regarding to
Howard Beach Resort Kenting, "beach" is the
unique term for this hotel. It may imply that
people prefer this hotel because of its proximity
to the beach.

Table 2: Top 10 High-Frequency Nouns for Three Hotels

Ranking E-da Royal Hotel Caesar Park Taipei Howard Beach Resort Kenting
1 breakfast location room
2 room room breakfast
3 employee employee facilities
4 facilities traffic employee
5 bed facilities beach
6 children Taipei location
7 services breakfast swim pool
8 swim pool bathroom bed
9 bathroom services services
10 attitude station children

This study introduces a graphical approach
to present the high-frequency terms and their
relationships in the comments. The size of the
node represents the frequency of the terms, and
the distance between two nodes indicates simi-
larity. Take E-da Royal Hotel for example. The
graphical representation of E-da Royal Hotel is
shown in Figure 2. From the size of nodes, it
can be seen that the "breakfast", "room" and
"employee" nodes are the top three
high-frequency terms, among which “breakfast”
is the largest one.

The distance between two terms represents
their similarity. The genetic algorithm is
adopted to find the coordinate of each node.
The higher the similarity, the shorter the dis-
tance represents; that is, the shorter distance
indicates the higher the frequency of two terms
appearing in the same comment. From Figure 2,
it can be observed that the distance between
"room" and "facility" is relatively shorter than
the distance between "room" and "children ". In
addition, terms "employee", "service" and "at-

titude" often appear together in reviews, which
may imply that customers pay more attention to
service and attitude of the employee of this
hotel. Customers with "children" pay close at-
tention to "facilities". Regarding to "Environ-
ment", it is often discussed together with
"Landscape" and "Restaurant".

For Caesar Park Taipei, terms "Taipei",
"Station" and "Location" are often mentioned
together indicating the hotel is close to Taipei
Station and the location is convenient. "Eleva-
tor", "MRT" and "Exit" are often discussed in
the comments at the same time, which also
shows the convenience of transportation. For
Howard Beach Resort Kenting, terms "Beach",
"Swimming pool", "Facility" and "Location"
often appear together representing that the hotel
has swimming pool and related facilities, and is
very close to the beach. In addition, "Space"
and "Bed" are often mentioned together be-
cause this hotel offers large rooms with com-
fortable beds.
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Figure 2: Graphical Representation of E-da Royal Hotel

5. Conclusion

This study proposed a graphical approach
to analyze online hotel reviews based on the
text mining. By incorporating the concept of
similarity analysis, genetic algorithm, and so-
cial network map, online hotel reviews can be
displayed on a 2-dimensional plane graphically.
The high-frequency terms and relationships
among those terms can be observed directly.
The results show that, for E-da Royal Hotel, the
top three high-frequency terms which often
appear in the hotel reviews are "breakfast",

"room" and "employee". The terms "employee",

"service" and "attitude" often appear together in
reviews, which may imply that customers pay
more attention to service and attitude of the
employee of this hotel. Customers with "chil-
dren" pay close attention to "facilities". For
"Environment", it is often discussed together
with "Landscape" and "Restaurant". The results
can assist hotel managers in quickly observing

customers’ needs and preferences, and then
adjust their strategies to enhance their competi-
tive advantages.

This research uses only nouns to analyze
the key terms that are often discussed in spe-
cific hotels, and finds out the relationship be-
tween them. In further studies, adjectives, ad-
verbs, positive and negative comments can be
included and analyzed by sentiment analyses.
Visualization techniques can also be applied to
provide consumers an overview of the hotels at
a glance.
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