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Abstract

Online customer reviews can provide service companies with a better insight into customer
choices. Understanding online customer feedback can help hotel companies develop an
effective marketing strategy and differentiate the levels of service and experience they provide
to the customers. This can increase the level of hotel customer satisfaction and positively the
impact decision-making process. Therefore the purpose of this study is to analyze the content
of online customer reviews to reveal the perception of the hotel customers through text mining
and sentiment analysis. The study was based on six top 5-star hotels selected from Google
Travel and located in Kuala Lumpur, Malaysia. To achieve the aims of the study more than
15,000 distinct data points of the sample were collected from SCTM 3. Moreover, the R
programming language was used for deriving word matrix and word count to analyze the data,
while UCINET was applied for semantic network analysis of top frequency words. In addition,
CONCOR analysis was performed to divide keywords into four clusters: “Service”,
“Scenario”, “Environment”, and “Destination” and visualized by drawing networks and nodes
using NetDraw in UCINET. The results of the study provide important empirical evidence
with implications for building effective marketing strategies for 5-star hotels in Kuala Lumpur.
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1. Introduction

The tourism and hospitality industry of Malaysia is the largest and fastest-growing sector
which comes up with the country’s economic development and employment opportunities.
The growth rate of the hospitality market is expected from $3486.77 billion in 2020 to
$4132.5 billion in 2021 (HospitalityNet, 2021). Advances in technology are contributing to
remarkable improvements and savings in the hospitality market. Malaysia is a glorious jumble
of multi-cultural, vibrant cities, and wildlife-rich jungles. Kuala Lumpur is Malaysia’s urban
hot spots and culturally diverse capital city with gigantic shopping malls, iconic Petronas
Tower, the nightlife of golden triangle, and extensively famous for food like ‘otakotak’
(steamed fish curry), Chinese congee (rice porridge), and grilled satay (Tourism Malaysia,
2021). It is an ideal destination in Southeast Asia for pictures que wildlife, scuba diving, spa
and yoga center, national parks, and some rain forests as well. The capital city provides beach

resorts, an extensive selection of five-star hotels, and guesthouses (Tourism Malaysia, 2021).

In the era of digitalization, customer reviews are playing one of the most important roles in the
success of hotel companies. Through effective use of social media hotels can better engage
with their customers, get their customers to stay and spend more, enhance the number of
clientele, and positive word-of-mouth (Ban & Kim, 2019). Nowadays, customers can share
their opinions and experiences on various social network platforms. These opinions shared
online can influence the customer decision process (Bilro, Loureiro, & Guerreiro,2019). It is
important to understand customer needs in order to identify key elements for customer
satisfaction. Without identifying and properly understanding these key elements, it will be
difficult to provide high levels of service and satisfy the customers. Social media platforms
can help hotels understand the customers' needs and want from their feedback, upgrade their
image, and improve customers satisfaction (Schuckert, Liu, & Law, 2015). Thus, there is
increasing attention from researchers as well as industry practitioners regarding online

customer reviews (Cantallops & Salvi, 2014).

Text mining and sentimental analysis can be applied to better understand customer needs and

desires. Through using text mining, we can gather a large amount of unstructured data which
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can be used for deriving meaningful information (Mariani & Borghi, 2020). Previous studies
have applied text mining analysis to understand the food hygiene of cruise lines (Shuting,
Kang, & Kim, 2018) and the seat comfort experience of airline passengers (Ban & Kim, 2019).
Similarly, sentiment analysis can be used to understand the overall emotions, attitudes, and
opinions of customer service. It was applied in the study of Gonzalez-Rodriguez et al., (2016)
to explore post-visit and pre-visit tourist destination images. Regrettably, there is still a lack of
studies that applied text mining and sentimental analysis to understand the customer
experience in the hotel context. This type of study could be of great value to scholars as well
as hotel managers. Therefore, the purpose of this study is to analyze the content of online
customer reviews of hotels to reveal the perception of the hotel customers through text mining
and sentiment analysis. The main contribution of this study is providing better insight into
hotel customer experience focusing on previously not explored 5-star hotels in Kuala Lumpur,
Malaysia. The results of the study can provide important empirical evidence as well as
managerial locations for building efficient marketing strategies necessary for survival and
success in today’s highly competitive environment. In order to accomplish the purpose of the

study.

2. Theoretical Background
2.1.  Text Mining

Text mining is the procedure of modifying the shapeless text into a structured layout to
recognize significant design and the latest perception. By appealing to the progressive
problem-solving activities organizations are capable of research and exploring secret
connections surrounding their unstructured data. To explore customers’ perceptions from
online textual reviews, researchers most often use frequency analysis (Xiang et al, 2015).
Nevertheless, the researchers need to study this method of online reviews word by word for
better understanding, which may not be favorable in the case of the big data field. For instance,
Xu et al, (2017) grouped hotel review text information into groups to find more

comprehensive information about the hotel to improve service quality.
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2.2.  Sentiment Status Analysis

Hundreds of thousands of people rely on user sentiment reviews on the internet. In April 2013,
90 percent of client decisions were based on online reviews (Peng et.al., 2014). The basic
purpose of sentiment analysis is to assess the scores of sentiments and analyze there views
(Feldman, 2013). Some writers focus on text aggregation to predict sentiment (Zhang et al.,
2009), creating tools that automatically analyze posts or reviews (Gonzalez-Rodriguez et al.,
2016), or even mining sentiments, opinions, and emotions (Liu, 2015). Zhao et al., (2016)
underlined that each type of object (e.g., hotel) has different types of determinants of customer
satisfaction and dissatisfaction, while other authors focus on measuring customers’ attitudes
towards brands (Ismail et al., 2016). Customer engagement seems to be recommended
positively than conflicting. Their opinions and recommendation are always subjective. Some
customers might not be satisfied by some features, but they give positive feedback happily.
Their reviews most of the time depend on their cognitive thinking that means customers are
more concerned about their reviews to others. This shows that online customer reviews,
having a social media function, also have significant social commerce value (Lee et al., 2016).
The operation methods are different in terms of every individual hotel. Offering quality
services like room rates, discount packages, and others, all the things affected customers’
perception and satisfaction. This research offers the most valuable effect on the literature of

online tourist reviews and its method convenient for marketers.

2.3.  Big Data Analysis

In the e-commerce and big data era, customer online reviews of hotels have enormous
business value. Big Data refers to data sets that are too massive, complicated, or diversified
for typical data processing applications to acquire, manage, and analyze (Shuting, Kang,
&Kim, 2018). The explosive rise of social media and user-generated material on the Internet
has sparked the creation of "big data analytics" to better understand and solve real-world

issues. The technical side of online textual reviews, specifically the linguistic features of
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online textual reviews is still generally under explored. This study uses the technical aspects
of online textual reviews and customers' activity in the review community top redict total
customer happiness using a sample of 15,200 reviews from SCTM3. The data reveal
numerous elements of visitor experience with varied weights and more significantly semantic
compositions that are innovative and meaningful. The link between customers’ happiness and
experience appears to be substantial, implying that these two aspects of consumer behavior are

inextricably linked.

3. Research Method

3.1.  Data Collection

In this study, the qualitative process was applied for the in-depth understanding of customer
perception and measuring the quality of service. To achieve the aim of the study customer
reviews of the top 5-star hotels in Kuala Lumpur, Malaysia had to be collected. Selection of
the most famous hotels in the country was done based on the global travel information
websites — Trip advisor and Google Travel. After six of the most famous 5-star hotels were
selected from Google Travel, Smart Crawling and Text Mining (SCTM 3) platform created by
Wellness and Tourism Big Data Research institute at Kyungsung University were used to
collect the raw data on those hotels. Specifically from the SCTM,3 we collected the raw data
of the reviewer’s 1D, review date, rating, review date, and comments for 6 years. Frequency
was calculated by using text mining, and keywords were selected from the data sample
collected on six hotels. A total 0f149024 data points were initially collected and 15200
customer reviews remained after unnecessary or not readable data points (like translated by
Google) were deleted. The sample of hotels included in the study is presented in Table 1

below.

Table 1. Names of six hotels in Kuala Lumpur

Rank Hotel names No. of review
1 Traders Hotel Kuala Lumpur 4991
2 Hilton Kuala Lumpur 2477
3 Le-Meridian Kuala Lumpur 2304
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4 Sunway Putra Hotel, Kuala Lumpur 2297
5 Grand Hyatt Kuala Lumpur 1633
6 Impian a KLCC Hotel, Kuala Lumpur 1553

3.2.  Data Analysis

R programming was used for word matrix and word count to analyze the data. Thereafter we
deleted some redundant data according to the frequency ranking of the arising words by
conducting the search for the analysis data. Moreover, understanding the customer satisfaction
rating score was used. The overall score was used as a dependable variable which is
considered as the main output variable. The semantic network analysis of top frequency words
was accomplished by UCINET 6.0 packaged with the visualization tool — NetDraw used to
understand the connection structure and characteristics between words. By following this
semantic network analysis was performed focusing on degree certainty and eigenvector, which
are indicators quantified based on the certainty concept arrangement and measurement method.
Finally, CONCOR analysis (Convergence of iterated Correlation) was conducted to obtain the
subgroups of these words to understand these interwoven cor-relationships with each other
and figure out the facets that customers are interested in. Data analysis process is shown in the

Figure 1 below.

1. Preprocessing 2. Identifying Sentiment Words
Review data Identifying sentiment words
Cleaning and lemmatizing sentences by Obtaining sentiment keywords from ucinet
using R programming

Identifying pairs of related adjectives and
Sort out some specific part-of-speech which noun from review sentence.
are related to hotels.

Figurel. Data analysis
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4. Results
4.1.  Frequency Analysis

As a result of 49024 data points were collected and a total of 50 words for data analysis with high
frequency were extracted. It should be noted that someof repeated, low frequency, and
unnecessary words were deleted. Table 2 shows most frequent 50 words in the online customer

reviews and their frequency percentage.

Table 2. Top 50 frequent words in customer reviews

Most use frequent words in the online customer review

Rank Word Frequency % Rank Word Frequency %
1 hotel 5202 10.0 26 like 570 1.1
2 good 3373 6.5 27 trip 565 1.1
3 room 3271 6.3 28 helpful 564 1.1
4 great 2726 52 29 comfortable 562 1.1
5 nice 2652 5.1 30 mall 561 1.1
6 staff 2227 43 31 star 556 1.1
7 service 2052 3.9 32 sentral 545 1.0
8 stay 1693 32 33 towers 536 1.0
9 food 1634 3.1 34 experience 517 1.0

10 location 1590 3.0 35 get 496 1.0
11 place 1512 2.9 36 love 483 0.9
12 view 1427 2.7 37 spacious 480 0.9
13 breakfast 1354 2.6 38 lounge 469 0.9
14 friendly 1133 22 39 floor 457 0.9
15 excellent 1015 1.9 40 shopping 440 0.8
16 clean 970 1.9 41 city 438 0.8
17 best 921 1.8 42 stayed 434 0.8
18 pool 879 1.7 43 located 415 0.8
19 one 765 1.5 44 Hilton 411 0.8
20 just 736 1.4 45 station 401 0.8
21 buffet 707 1.4 46 awesome 400 0.8
22 well 698 1.3 47 Kuala 395 0.8
23 time 618 1.2 48 easy 386 0.7
24 amazing 598 1.1 49 convenient 382 0.7
25 really 581 1.1 50 club 376 0.7
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Figure 2. Statistics of top 50 frequent words

4.2.  Analysis of Centrality (Freeman's Degree and Eigenvector)

There are two indicators in the centrality analysis used in this study. One is Freeman's degree
centrality, which is an index that determines how connected one node is to other nodes in the
network (Tao &Kim, 2019). Eigenvector centrality, often known as chain centrality, is the
other and It 1s a valuable index for locating the network's most influential central node (Ban &
Kim, 2019; Lee, Lim, & Kim, 2015). The prominence of words is a key indicator of the nodes'
link (connection and influence). Table3 summarizes the relationship between top frequency
words and their centrality. As it can be seen words such as “Hotel”, “Room”, “Good”, “Staft”,
“Great” are characterized by a high frequency and a high centrality value. This indicated that
certain words were frequently used by customers in online evaluations and that the link and
influence of these words on other nodes was equally substantial. In other words, these words
have a lot of weight in the semantic network of high-frequency words. While a term like
"Location" has a high frequency (10), Freeman's centrality and Eigenvector centrality are both
33 and33, respectively. It implies that customers frequently used this word to discuss their
experiences or opinions about restaurants establishments. The link of these terms to other
nodes, on the other hand, is not particularly close. Other words like "Awesome," "City,"
"Excellent," "Person," and others followed the same trend as "Location." The word "Star," on
the other hand, has a frequency rank of 31, with Freeman's degree centrality of 5 and

Eigenvector centrality of 9. From the point of view of customers, a word has a significant
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relationship and impact on other terms. The centrality rating is obviously higher than the

frequency rank. Figure 3 summarizes the keyword visualization of network analysis.

Table 3. Comparison of frequency, the centrality of words extracted from customer review

Frequency Eigenvector centrality
Word Freeman's degree centrality
Frequency Rank Coefficient Rank Coefficient Rank
hotel 5202 1 352 10 0.38 10
good 3373 2 23.7 19 0.29 19
room 3271 3 25.7 2 0.29 2
great 2726 4 21.3 20 0.26 20
nice 2652 5 17.8 29 0.23 29
staff 2227 6 22.4 4 0.26 4
service 2052 7 18 7 0.22
stay 1693 8 16.5 8 0.19 8
food 1634 9 14.4 12 0.17 12
location 1590 10 16.3 33 0.2 33
place 1512 11 10.5 15 0.13 15
view 1427 12 13.9 38 0.16 38
breakfast 1354 13 16.4 18 0.19 18
friendly 1133 14 12.9 27 0.16 27
excellent 1015 15 9 36 0.11 36
clean 970 16 11 11 0.13 11
best 921 17 7.6 28 0.09 28
pool 879 18 10.6 41 0.12 41
one 765 19 8.4 1 0.1 1
just 736 20 8.4 6 0.1 6
buffet 707 21 6.9 40 0.08 40
well 698 22 8.3 37 0.1 37
time 618 23 7 16 0.08 16
amazing 598 24 5.9 24 0.07 24
really 581 25 6.6 22 0.08 22
like 570 26 6.3 14 0.07 14
trip 565 27 2.1 23 0.02 23
helpful 564 28 7.1 21 0.09 21
comfortable 562 29 6.4 30 0.08 30
mall 561 30 6.3 49 0.07 49
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star 556 31 4.5 5 0.06 5
sentral 545 32 5.9 50 0.06 50
towers 536 33 6.3 42 0.07 42

experience 517 34 4.9 26 0.06 26
get 496 35 6.2 13 0.07 13
love 483 36 4.4 39 0.05 39

spacious 480 37 6.4 3 0.07 3
lounge 469 38 5.8 38 0.06 38
floor 457 39 5.6 31 0.06 31

shopping 440 40 53 43 0.06 43

city 438 41 5.1 35 0.06 35
stayed 434 42 5.4 44 0.06 44
located 415 43 4.6 46 0.05 46
hilton 411 44 3.7 9 0.04 9

station 401 45 5.1 45 0.05 45
awesome 400 46 3.2 34 0.04 34
kuala 395 47 4 17 0.04 17
easy 386 48 4.4 25 0.05 25
convenient 382 49 4 32 0.05 32

club 376 50 4.1 47 0.04 47

Figure 3. Keyword visualization of network analysis
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The result of the CONCOR analysis was illustrated and identified which words belong to each

group, the words grouped in each cluster and the noted words were listed in Figures 4 and 5.
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Figure 5. Visualization of convergence of iterated correlation (CONCOR) analysis.
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Table 4. Results of CONCOR analysis

Extracted Words Significant Words
clean, rooms, hotel, service, breakfast, location, clean, rooms, hotel, service,
Service staff, comfortable, food, towers, friendly, good, food, breakfast, friendly,
view, excellent, view, place, helpful, twin, great. excellent
Scenario nice, star, City, Kuala, Hilton, located. Nice, city, kula, Hilton
Amazing, best, stayed, check, love, clean, love, like,
. buffet, well, room, floor, check, get, just, breakfast, amazing, best, love, like,
Environment . . .
can, experience, club, trip, pool, also, really, lounge, spacious,
time, spacious, well, room, read, stay, best, trip.
Destination mall, location, station, spntral, easy, shopping, mall, .locatlon., shopping,
convenient. location, station, sentral

There are four clusters which include: “Service”, “Scenario”, “Environment”, and
“Destination”. The first cluster is “Service” with terms such as clean, rooms, hotel, service,
breakfast, location, staff, comfortable, food, towers, friendly, good, view, excellent, view,
place, helpful, twin, great. Whereas clean, rooms, hotel, service, breakfast, friendly, excellent
are the most significant words which indicate the quality of service. The second cluster is a
“Scenario” that describes the surrounding view of the place. The third one is an
“Environment” with the most important keywords such as amazing, best, clean, love, like,
spacious. These words are related to the hospitality of the restaurant. And the final cluster is
“Destination” which consists of a mall, location, station, sentral, easy, shopping, convenient.
In this group mall, location, shopping, convenient are the highlighted frequent words that
mean those places are popular. It is important to note that all words were extracted from

CONCOR analysis and are related to customer experience.

5. Discussion and Conclusion

The purpose of this study was to analyze the content of online customer reviews to reveal the
perception of the hotel customers through text mining and sentiment analysis. The sample of
the study was based on six luxurious 5-star hotels in Kuala Lumpur, Malaysia. To achieve the
aims of the study keywords were derived through text mining. Then frequency analysis was

performed to identify the most frequent words. Based on this frequency analysis, the top
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50frequent words were extracted and the degree and eigenvector centrality analysis was
performed to understand the relationship between keywords. At last, the CONCOR analysis
was adopted to generate four categories, namely, “Service”, “Scenario”, “Environment”, and
“Destination”. Moreover, they were visualized by drawing networks and nodes using NetDraw
in UCINET 6.0. Moreover, it was found that hotel customers importantly perceive the quality
of service, appearance, communication, staff behavior, and environment. Thus, 5 star-hotel
companies in Kuala Lumpur should consider these key factors to generate customer
satisfaction and create higher customer ratings. Moreover, these key factors can be used to
examine customer satisfaction and even test theoretical models in order to gain a better
understanding of the hotel customers. This research is an initial attempt to provide an in-depth
understanding of hotel customers’ perceptions in the Malaysian hotel context. Industry
practitioners and managers can use the findings of this study in order to build effective

marketing strategies and differentiate their hotels from competitors.

This study is not free of limitations. The first limitation is that the study sample was collected
using SCTM 3 only from the Google Travel platform. For the collection of the broader and
more diverse sample, other platforms such as Trip Advisor, Booking, Yelp.com, or Expedia
should be used in future studies. Second, the study was based on a sample of 5-star hotels in
Kuala Lumpur, Malaysia. Hence, the results of the studies based on the 5-star hotels in other
countries, cities, or categories can significantly differ. Third, the collected text was analyzed
based on the frequency of each word. Future studies can emphasize differentiating the role of
consumers' expectations and perceptions of hotel services that also depend on the customer’s
negative feedback. While most of the studies focus on customers’ positive feedback, negative
comments should be also examined together in order to understand better customer opinions in

future studies.
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