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ABSTRACT

This study aims to construct an appropriate targeting strategy on the hotel guests who belong to a specific
cultural boundary by comparing according to text analysis of 12,540 reviews written by Chinese FIT (Free
Independent Traveler) and 34,330 by people from others covering 20 hotels in Seoul from Jan. 2013 to
June. 2016. This study consists of three steps. In step I, in order to practice topic modeling, we examined
using LDA (Latent Dirichlet Allocation). We extracted the keywords for the experiment of the next step. In
step II, we investigated which words the keywords extracted from the topic model are linked with by using
text-link analysis to make up for the limitations of LDA in terms of interpretation of data. Based on two
steps above, in step III, we found the hidden concepts related to keywords and constructed the targeting

strategy on Chinese FIT for hotel decision makers.

Keywords: Chinese FIT, LDA (Latent Dirichlet Allocation), Targeting Stategy, Text-link Analysis, Text Mining.

1. INTRODUCTION

In today’s challenging business world, there is no
doubt that the key to success depends on the ability
to better understand and cope with customers’
requirements. Recently, as online customer reviews
have become an important factor in the purchase
decision, analysis and research have been being
conducted for effective online reputation
management [1, 2]. As the use of customer's review
data, what is called VOC (Voice of the Customer)
data, in CRM (Customer Relationship Management)
is regarded as a survival problem for companies, the
application of VOC marketing utilizing big data is
competitively being carried out. In particular,
considering the empirical and the intangible nature
of services in the field of tourism, online customer
reviews and online e-WOM (Words of Mouth) by
actual customer experience have a significant
impact on service purchase and evaluation [3, 4]. In
other words, when travelers use tourism services
and make purchase decisions, they recognize that
the reviews of user experiences are more reliable
than the information provided by promotion
materials or websites. As a result, service providers
in the tourism sector are trying to analyze online
customer reviews and effectively respond to them.
Especially, since the online review contents are

difficult to be controlled or managed directly by the
service provider, if it cannot be coped effectively,
the negative ripple effect can be getting larger.
Therefore, tourism service providers actively
respond to service issues such as customer
complaints, evaluations and suggestions of online
customers, and utilize online communities (e.g.
SNS, blogs, web sites, etc.) as channels for
communication strategies.

Although the research on the influence and the
ripple effect of the online VOC has been carried out
in various contexts, it mainly applies the
methodology such as the survey and the
experimental study [3, 5]. In recent years, research
on the analysis of customer reviews using Data
mining has been attempted. In particular, some
studies have been conducted on text mining
analysis in the tourism sector, however, the
researches that attempt to target to the customer
who belongs to a specific cultural boundary such as
Chinese culture are conspicuously lacking,
considering the importance of the study. In order to
meet the necessity of the research, this study aims
to conduct a customer analysis study on hotel
services, which is a representative tourist area
targeting the Chinese FIT (Free Independent
Traveler). In particular, as an international business
and tourism city, Seoul, it is necessary to examine
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how Chinese customers' perceptions of hotels, and
which strategy can meet their needs by applying
data mining analysis.

In this study, we used automated software tools
designed to analyze large amounts of text and
demonstrated that the hotel industry can apply the
information from VOC data to develop actionable
insights and improve performance. Given this, it's
crucial that hotels utilize VOC information, and it
can be used to better understand your customers
and improve the performance of organizations.
Based on VOC information, hotel decision makers
can build strategies for their customers in a variety
of ways. However, it can be difficult to check them
all out and evaluate them. For this reason, this study
undertakes a text mining approach that can extract
meaningful information from a large amount of text
[6]. We proposed two methodologies, LDA (Latent
Dirichlet Allocation) and Text-link analysis, among
the text mining methods. The LDA provides a
probabilistic model of topics at the document level.
In the context of text modeling, subject probability
provides an explicit representation of the document.
Text-link analysis is one of the text mining
techniques that identify text-link pattern results or
relationships between concepts.

The essence of this research is focusing on
establishing a practical targeting strategy optimized
for hotel management by extracting and analyzing
the hidden information from the extensive volume
of the customer's latest hotel data on SNS reflecting
actual experiences of customers who have ever
stayed at the hotel. In particular, it aims to
maximize the business performance of hotel by
building a hotel marketing strategy targeting
customers in cultural boundaries of China, which is
continuously growing.

This study consists of three steps. In step I, in
order to practice topic modeling, we examined
using the LDA. We extracted the keywords for the
experiment of the next step. In step II, we
investigated which words the keywords extracted
from the topic model are linked with by using text-
link analysis to make up for the fault of LDA in
terms of interpretation of data. In step III, based on
the results according to two-step text analysis, we
established a targeting strategy for Chinese FITs
related to the hotel industry in Seoul, Korea.

2. LITERATURE REVIEWS

As the importance of online customers
reviews grows in management activities and
operations, previous studies on the influence of

them have been conducted. In the service
management field, there were also studies on online
reviews, and they have been proved to be crucial
factors in the process of the brand image formation
and purchase decision [1-3, 7-9]. However, through
the previous research, even though the significance
of the online review has been verified, the research
on the contents implied by the online review is
relatively lacking. Recently, in terms of the
development of technology related to data analysis,
text data analysis researches on VOC contents are

proceeding .
Kim and Oh proposed a market
segmentation method by applying a text

classification algorithm on the online VOC [10]. He
et al. (2012) was applied text analysis to online
reviews on Twitter to elicit analysis and strategies
on competitors [11]. Bjorkelund et al. (2012)
utilized sentiment analysis of online hotel reviews
in order to categorize and evaluate the level of
service by region [12]. In the precedent researches,
customer reviews have been analyzed, consumer
and market trend researches have been conducted,
the implications for the management strategy have
been deducted by deriving meaningful results. As
can be seen from these preceding studies, we can
confirm that the analysis of VOC can provide
useful strategic guidelines for service management
and tourism.

Topic modeling is a field of text mining
that proposes extracting potentially meaningful
topics from multiple documents based on a
procedural probability distribution model [13]. In
other words, it is an algorithm that stochastically
computes a set of constituent words in a document
and provides a set of specific topic keywords [14].
In particular, topic modeling is a method of
effectively analyzing data in a large amount of text,
and simultaneously constructing and presenting
topics through a collection of frequently appearing
words [15]. Topic modeling is more effective in
terms of analyzing and extracting trends than
frequency or keyword analysis methodology [16].
Jin (2013) demonstrated that topic modeling is an
effective way to track changes of online trends on
SNS [17]. Cha et al. (2015) applied topic modeling
to suggest implications for smartphone marketing
strategy [18]. Bae (2014) proposed an issue
tracking system of large scale of Twitter data by
using topic modeling [14]. We accept the topic
modeling method, since it is suitable for extracting
trends or meaningful results from large-scale data.

In the previous studies, most researches
were mainly conducted to solve problems with only
LDA model for topic modeling. However, these
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researches have somewhat limitations when it
comes to reflecting accurately the complicated and
diverse customers' opinions and analyzing precisely
the data to grasp their hidden intentions from the
reviews.

In order to compensate the defect of LDA,
therefore, in this paper, we established 5 topic
domains from the reviews of hotel users by
utilizing the LDA model and extracted key
vocabularies related to each topic domain. In
addition, by adding a text-link analysis model, we
identified the overall context of the customers'
opinions and overcame the disadvantage of LDA,
as comparing and analyzing between the key words
extracted from the topic model and the words
linked with them. Based on these methodologies,
we developed and suggested the targeting strategy
for hotel management.

3. METHODOLOGIES

In order to analyze hotel reviews, the
research was conducted through the following
process (Figure 1).

To begin with, the VOC data, types of
online reviews, were collected, preprocessed, and
then data analysis was performed. As we mentioned
above, research composed of the three-step
proceeds. Keywords extracted from step I were
applied to experiment on step II. Based on this
process, we built the targeting strategy for Chinese
FIT. Figure 1 demonstrates the three-step research
flow.

To be specific, in the first step, keywords
are extracted by five topics using the LDA for topic
modeling. The keywords from the reviews of
Chinese FITs and other foreigners are separated by
subject. In the step II, Text-link analysis technique
was used to extract the vocabularies, which are
linked and related to the keywords extracted in the
first step and to grasp the context between the
keywords collected and the vocabularies. Finally, in
the third step, a targeting strategy with focus on
Chinese FIT was constructed.

In this study, the subjects for analysis are
VOC data from "Expedia and Tripadvisor," web
site (www.expedia.com and www.tripadvisor.com)
related to hotels. On these sites, 12,540 pieces of
guests' reviews written by Chinese FITs and 34,330
by people from other countries covering 20 hotels -
The five hotels of twenty are 5-star hotel and the
others are business hotel from 4 stars to 3- in Seoul,
Korea, from January, 2013 to June, 2016, had been
collected including titles and status information
(Figure 2).
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Figure 2: Sources Of VOC Data

3.1 LDA (Latent Dirichlet Allocation)

We utilized LDA for topic modeling. The
topic modeling algorithm automatically
encapsulates large archives of documents by
discovering hidden topics or themes found in a set
of documents [19]. The background of this method
is that all documents share the same set of topics,
but each document displays a mixed topic with a
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different probability. In short, certain words are
likely to be included in a particular topic. The LDA
takes up a Bayesian estimation framework for text
to infer the topics (word distribution) and
decomposes each document into multiple topics.
The LDA deals with multinomial weights P(z|d) as
latent random variable for the topic. The LDA
model is extended by sampling these weights from
the Dirichlet distribution, the conjugate prior to the
multinomial distribution. With this extension, the
model allocates the probabilities to the data outside
the training data and uses fewer parameters
reducing over-fitting [20]. The LDA assumes the
generative process for a corpus as follows:

1. Choose N ~ Poisson(&).

2. Choose 0 ~ Dir(a).

3. For each of the N words w: (a) Choose a topic
Zx Multinomial(0). (b) Choose a word w, from
p(Wy|z,B), @ multinomial probability conditioned
on the topic zy.

By using some generative variables to
control objects of interest (documents, words, and
topics), the LDA can overcome the limitations of
local observation and the linear increase in the
number of parameters [21]. The variable a controls
the documents, B controls the words and 0 controls
the topics. Given the Dirichlet parameters o and f3,
with a topic mixture 0, a set of K topics {z,} and a
set of N words {w, }, we have a marginal
distribution of {z, } of the document [21]:

=[Pl T ot lorwtn, e a0 (1)

Each item in the collection is modeled as a
finite mixture of an underlying set of topics. In turn,
each topic is modeled as an infinite mixture of the
underlying set of subject probabilities. In LDA, this
three-level hierarchical probability model has the
strength to surmount the limitations of local
training set indexing and parameter over-fitting.

Our topic modeling utilized the software
Topic Modeling Toolbox 0.4.0 for LDA and
guidelines on parameter values by Gruen and
Hornick [22] and Gibbs sampling is applied for the
main computation. We decided to determine the
five topics for simplicity and increased
interpretability. The topics are "Location,
Amenities, Price, Facilities and Experience [23]."
Based on five topics, we extracted and analyzed
keywords from Chinese reviews and others for the
experiment on step I1.

Pd

3.2 Text-link Analysis
In the next step, text-link analysis was
applied to VOC. The text-link analysis identifies

text-link pattern results or relationships between the
concepts [24]. That is, text-link analysis is a
pattern-matching technology that enables to define
pattern rules and compare these to actual extracted
concepts and relationships found in the text. For
example, extracting ideas about an organization
may not be interesting enough. Using this technique,
we could also learn about the links between this
organization and other organizations or the people
within an organization. Text-link analysis makes
researchers be able to extract opinions on products
or, for some languages, the relationships between
genes.

As applied text-link analysis to this study,
frequently pairs of words in VOC are identified.
We chose keywords from the outputs of LDA in
this analysis. It means that the software had found
all combinations including keyword and other
words related to the keyword. Although LDA
technique plays a role to extract and classify
keyword by each topic, it is impossible to identify
that a keyword has a relation and meaning with
other words. Text-link analysis technique was used
to make up for the fault of LDA in terms of
interpretation of data. We can not only use text-link
analysis technique to find the words related and
linked to the keywords, but also infer the contextual
semantic relationships between the keywords and
other words. In this study, in addition to the
inference of the relation between words, the
contextual semantic relationship was more clearly
analyzed by actually verifying the sentences
including the keyword. For this study, we applied
SPSS Modeler 15.0 as an experimental tool.

4. RESULTS OF EXPERIMENTS

4.1 Step I: Topic Modeling for Extracting
Keywords

The LDA topic modeling outputs posterior
probability that captures the likelihood that a
specific word belongs to a certain topic. Using the
probability, we presented the more than thirteen
most likely words in each topic and how likely it
was that each word belongs to that topic as shown
in table 1. Through LDA, topic modeling, five
topics were derived such as "Location, Amenities,
Price, Facilities, and Experience."

After selecting the five topic domains, we
classified subject into Chinese FITs and other
countries' FITs and analyzed key words collected in
each subject. To begin with, we collected the
keywords from each topic. Compared to aspect
between Chinese and others, in general, even
though common keywords appear, some keywords
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show a different aspect. We divided the extracted
keywords into common words and separate words.

Table 1: Keywords For Each Topic

nn

selected, in the topic "Facilities," "speed" was, and
finally in the topic "Experience," "service," and
"revisit" were chosen as keywords for text-link
analysis in step II. We selected and analyzed

Extracted Words "service" in spite of common words from the last
Topic Subject Common Separate topic "Experience", since it is one of the most
Words Words crucial elements of hotel business.
Chinese | metro, away, taxi, fare In addition, we were able to compare and
shuttle, walk, analyze the universal thinking of foreign tourists
‘ airport, walking, and the characteristic thought of Chinese FITs
Location | o, | restaurants, | comfortable, |  through LDA results. However, we focused on the
street, close, city Chinese FITs in this research. Thus,  the
location, . .
shopping, shops comparison between a .spe01ﬁc group and other
Chinese, tea, groups will be taken into account as the next
' discrimination, subject in order to overcome the limitations of this
Chinese tv, ice, room, | microwave, research.
Amenities reﬂigerator, k?tchen
machine, maker,| English, floor, 4.2 Step II: Text-link Analysis for Targeting
Others iron, dryer bar, night, Strategies . )
buffet, coffee, The results of the text-link analysis
smoking demonstrate which words the keyword extracted
Chinese | rate, paid, pay, | _ tip, over from LDA are linked with as follows (Table 2).
worth, price, _ Linked words the keyword "taxi" in the
Price Others Ch:r(;t’ g:;ra%ee delllc:c%?itt’ itrae}zi’it tgpic "Locatiog" are composed of "fare, expensive,
cash: Che;p, > ca’r d ’ rlp-off, and 'kmd, etc." However, they are not
parking associated with hotel management. So we tried to
free, access, find an important keyword from "Common words."
speed, The keyword "shuttle" was selected and linked with
Chinese wirele;s, "convenient,. shopping,. department, ~airpqrt and
lobby, high, free." Looking at the links, we can identify that
computer, Chinese and other guests are satisfied with the free
Facilities room, internet, | _available, shuttle bus from the hotel to a department store in
business, store t?l(};df’itarf::s’ Myung-dong or Dongdaemun for shopping.
Others sp;(,)ilzleds, Table 2: The Example Of Comparison Of Text-link
swimmi’ng, Analysis Results
indoor, nice Topic Keyword Linked words
Chinese service, ggod, revisit, fare, expensive, hotel,
street, enjoy, welcome taxi rip-off, wrong, way, kind,
. first, spacious, . .
Experience food, beautiful, Location driver
Others perfect, old, free shuttle convenient, §hopp1ng,
outstanding department, airport, free
enjoy, free, afternoon,
Compared two sections by subject, in the tea cocktails, good service,
first topic, "Location,", Chinese and others breakfast, impressive
mentioned means of transportation like metro and Amenities against, Chinese, people,
shuttle from a specific place such as airport or items, bathing, serious,
shops for shopping to hotel. Especially, as the taxi discrimination |  afraid, slippers, take,
and fare were mentioned by the Chinese, we can away, feeling, bad
infer that these topics are sensitive to them. We uncomfortable
analyzed ".taxi" usigg text-link analysis. In the no, pleasant, service,
ﬁecond topic, "Amenities," we focus on two words ' . included, charge, room,
tea and discrimination." As dealing with these Price tip impressed, not, accept
words on the next step, we analyzed them by using

text-link analysis. In the topic "Price," "tip" was
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internet, service, room,
information, business
exellent, good, chicken,
beer, room, warm,
reception, free, shuttle,
friendly, thoughtful,
disappointing
good, service, friendly,
response, location,
business, convenient

Facilities speed

service

Experience

revisit

In the topic "Amenities," the Chinese
response to "tea" demonstrates guest satisfaction
and positive attitude towards the hotel. Drinking tea
is one of most important eating habits of Chinese
and they enjoyed and got impressed with tea
service. On the other hand, comments in reference
to the keyword "discrimination" dealt with a serious
problem. Chinese who wrote this review felt
discriminated because of the hotel's response on
asking a small item for bathing and made an
example about other Chinese guests that the hotel
did not change wet slippers. The guest's words
clearly indicate guest's disappointment and negative
attitude towards the hotels as a Chinese.

In the topic "Price," we can recognize that
Chinese and foreigners want to stay at a cheaper
hotel from the result of LDA. Furthermore, we
selected the keyword "tip." Chinese hotel review
imparts that even though they had gotten a good
service, hotel staffs did not require any tip and they
were really impressed with it.

In the topic "Facilities," Chinese tourists
are significantly satisfied with the speed of wireless
internet in the room.

Finally, in the topic "Experience," two
words, "service and revisit," were selected. In the
middle of the various services, "fried chicken with
beer delivery service" is impressing to Chinese FIT.
In the review of "revisit," they posted the reasons
why they would revisit the hotel. The words linked
with "revisit" are related to good and friendly
response to the guest, convenient business
circumstance and accessibility to hotel.

Through the result of two analysis
methods, we could find and face on the unexpected
opinion of Chinese guests. However, these aspects
give managers lessons to build a strategy and tactic
for a specific group and this meaningful
information is also able to have a significant impact
on hotel's performance.

4.3 Step III: Building Targeting Strategies
We intended to construct and present
targeting strategies to improve the hotel business

performance. In general, in order to build the
targeting strategy, the managers should analyze the
business circumstance and 3C (Customer,
Company, and Competitor), maintain and expand
the experience of target customer online, and verify
the customer's needs by using the ICT (information
and  communication  technology)  analysis
techniques such as data mining, and web mining.
As companies practice the targeting strategy
considering the business circumstance and
customer experience utilizing ICT, they can
establish the differentiation strategy for target
guests and, based on this, secure business
competitiveness. This strategy is able to be applied
to any industry field in common.

In this study, based on the results of the
analysis, we constructed the targeting strategy for
Chinese FIT as follows (Figure. 3)

The recent Korean hotel business
circumstance has rapidly changed due to the
increase of Chinese tourists. This phenomenon
requires managers in hotel industry to establish a
Chinese custom-built strategy. They collect
Chinese CX (customer experience) in the form of
reviews online, which are unstructured and raw
data. We utilized two text mining techniques, LDA
and text-link analysis, to excavate CX after refining
these type of data. This text mining process is not a
simple classification or grouping process, but it is
an indispensable procedure to extract the objective
and hidden attributes of customer needs. That is,
through text analysis, we could discover the
experiences of target customers, which are that
hotel managers are unpredictable and unexpected.
These hidden data can be exploited as the key
materials to build a targeting strategy for Chinese
FIT. The results of analysis are delivered to hotel
staffs and they promote improvement in service at
the moment of truth. The execution of staffs on the
frontline considering the hidden attributes of
customer needs makes the customer evoke the
satisfaction of service and induces to revisit the
hotel. The analysis of CX and the execution of
hotel staffs improve hotel business performance. In
this study, we focused on construction of strategy
utilizing the analysis of Chinese VOC. The analysis
results can let the differentiation strategy be
established for target Chinese FIT and be secure
business competitiveness in the field of hotel
industry.

5. CONCLUSIONS

Although tourism-related service is one of
the representative experience goods, which is not
able to be appreciated the quality without
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experiencing it in person, it cannot be used to verify
or do the real things in the trial due to constraints
on time and space. In addition, if the wrong choice
is made, since the material and psychological
damage are large, the customer should try to make
an optimal decision by collecting sufficient
information before using it. Therefore, customers
should refer to not only the information from the
service provider, but also the reviews from the
active users. Until now, it has been difficult to
analyze the vast amount of online reviews due to
technical constraints. However, recently, big data
analysis techniques have been developed to analyze
unstructured text data and performed the researches
to find their meanings. In this study, we analyzed
the user experiences of 3years and 6months of the
hotel service in Seoul by using topic modeling
method, LDA and text-link analysis.

The results of this study are summarized
as follows. In the first step, the five domains of
topics were extracted, utilizing the LDA, topic
modeling technique. The topics were classified into
"Location, Amenities, Price, Facilities and
Experience." We classified the keywords by each
topic and divided common words and separate
words in Chinese reviews and other reviews. In the
step 1I, we selected a few words used by the
Chinese as the keywords and carried out the text-
link analysis in order to verify the relationship

between the keywords and the words linked to them.

Finally, in the step III, based on the analysis
processes and results, we established a targeting
strategy for Chinese FIT.

We built the targeting strategy to secure
the competitiveness of hotel management through
differentiation strategy for target. For the strategy,
unstructured data based on online reviews are
collected and objective and hidden attributes to
Chinese FIT's needs from them are extracted by
using methodologies of ICT such as LDA and text-
link analysis. Hotel managers utilize the attributes
as key materials, which are applied to offline
services. They promote customer satisfaction
through offline service improvements and induce
Chinese FITs to revisit the hotel. This has a direct
impact on improving the hotel's business
performance.

Through this study, it is proved that topic
modeling is a useful methodology to understand
customer's perception of service. Therefore, the
academic contribution of this study can be
summarized as follows. First, online VOC of hotel
service reflects current trends, and effective
political and strategic implications can be derived
from VOC analysis. In other words, the validity of

text mining methodology has been verified in the
study of customer's service quality perception, and
it is necessary to carry out studies to use various
text analysis methodologies. Second, future studies
related to service quality in the hotel sector will be
able to improve and supplement existing service
quality parameters and measurement items in
consideration of the topics derived from this study.
Third, we used LDA and text-link analysis to
overcome some limitations of topic modeling.
Although we classify the words in the reviews into
topics, we can extract the words related to the
keywords by using the text-link analysis to
overcome the constraints of LDA, which has
limitations in verifying the relationship between
words.

In addition to academic contributions,
practical and policy implications can be presented.
First of all, the hotel service provider can
periodically analyze online reviews to identify
overall customer trends and issues associated with
customer service. In particular, the topic modeling
method can be used to analyze a large amount of
text data relatively easily and make comparisons
with competitors easier. In addition, through the
text-link analysis used to supplement the
constraints of the LDA technique, we can identify
more detailed customer needs and improve
unpredictable service elements. Furthermore, the
targeting strategy can be used in marketing and
promotional strategies. For example, in addition to
universal services, we will be able to take
advantage of customized service offerings,
promotions and marketing tailored to specific target
customers. Finally, we will be able to change the
online customer management centered on short-
term response to complaints into the sustained
customer relationship management by identifying
the determinants of service quality via text analysis,
which is not recognized by the service provider as
well as the customer.

We have tried to secure rigidity in the
methodology and the research process, but there are
a few limitations and it is necessary to complement
them in future studies. First of all, although topic
modeling has the advantage of extracting issues or
topics effectively based on keywords, there are
disadvantages, which are that it is impossible to
verify the causality and score the degree of positive
/ negative intensity due to the limitations of the
algorithm. In future studies, causality analysis
combined with various methodologies such as
sentiment analysis and network analysis will lead to
more specific and useful implications. In addition,
as we mentioned above, we were able to compare
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and analyze the universal thinking of foreign
tourists and the characteristic thought of Chinese
FITs through LDA results. However, we focused on
the Chinese FITs in this research. Thus, the
comparison between a specific group and other
groups will be taken into account as the next
subject in order to overcome the limitations of this
research. There is another problem with the
generalization of research results because of
analyzing 20 hotels only in Seoul. We will
continuously expand the area and the target for
experiment in the future to secure the better
strategy for business implication.
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Figure 3: Targeting Strategy For Chinese FIT
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