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Abstract. The rapid development of internet use today shows a shift in technology that is increasingly leading to online-based 

media. Consumers tend to browse the completeness of product and service information via the internet by making purchases 

online because of limited time and perceived convenience. We analysed some of the features that hotel customers need using 
customer reviews. This study uses hotel customer reviews on the Traveloka website. The purpose of this study was to determine 

the important factors that influence tourists in choosing hotels based on hotel customer reviews. We use HBDScan algorithm 

and machine learning approaches to identify hotel customer segments. We found that the segmentation of tourist preferences 

and satisfaction is an important stage in behavioural analysis to improve the quality of hotel products and services. This analysis 
can improve the understanding of hotel managers about different market segments according to the level of customer preference 

and satisfaction. The findings of this study will help managers to set priority instructions for enhancing appropriate hotel 

features and use online customer reviews to improve customer satisfaction and hotel performance. 
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1. INTRODUCTION 
The rapid development of technology makes 

entrepreneurs continue to innovate in improving 

services in the service sector. Information 

technology helps solve a problem, increases 

effectiveness, efficiency, and productivity [1], [2]. In 

business, information technology is a means of 

communication and information dissemination [2], 

[3]. The e-commerce business based on Business-to-

Consumer e-commerce (B2C) is very growing, 

including in the field of tour & travel services. 

Competition for tour & travel services is very tight, 

they try to improve service and convenience for 

consumers in obtaining information. 

 One of the e-commerce services Business to 

Consumer that is popular in tour & travel services is 

Traveloka, which is a leading company in Southeast 

Asia that provides travel services on one platform 

with a total of  9.01 million visitors registered on 

Similar web[4]–[6]. Prospective customers can 

easily access Traveloka to get detailed information 

on hotel facilities that will be visited in a location. 

Traveloka also provides detailed information about 

the service quality hotel in form of online reviews 

from previous visitor. Online reviews can assist 

managers in analysing customer behaviour 

accurately and comprehensively in accordance with 

online ranking standards [7], [8].  

 Nowadays most of the customers convey their 

personal preferences through online reviews. Thus, 

online review data is a new prospect for detecting the 

market by listening to customer voices [7], [9]–[11]. 

The question in this study is how the hotel rating 

obtained based on customer reviews can help 

managers identify customer preferences and 

segment them according to their level of satisfaction. 

Online customer ratings provide information about 

consumer behaviour and decisions and hotel 

performance in innovative ways [6]. With the online 

ranking will help hotel managers identify their 

customers in order to improve hotel performance [7], 

[12]. Clustering user review is one of the methods 

for analysis customer preferences from various 

points of view regarding hotel valuation. Hotel 

customers can evaluate various hotel features after 

check-in, such as the facilities provided, and room 

cleanliness. The technique used in this study, a 

vector drawn from doc2vec and clustered with 

HDBSCAN [13]. This research aims to: 

• Identify customer preferences and 

satisfaction based on reviews on Traveloka. 

• Develop a hotel decision support system, 

using a clustering approach. 
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2. LITERATURE REVIEW 

2.1. Online Review 
Online reviews have an important role for 

consumers. Generally, consumers will read online 

reviews before deciding to buy or order a product. 

One of the benefits of having online reviews is that 

it makes it easier for consumers to make purchasing 

decisions. There are 6 requirements for online 

reviews to be effective, namely the use of online 

reviews, review expertise, online review timeliness, 

online review volume, online review frequency and 

comprehensive [14]. 

 Online reviews are a two-way communication 

tool that generates data on target travel locations, 

travel facilities and hotels [7], [15], [16]. As an 

information-dense industry, tourism requires online 

review information about consumer behaviour [17], 

[18]. Online reviews have an important role in 

determining hotel satisfaction and preference. On its 

website, Traveloka provides a complete selection of 

features such as hotel information, consumer 

reviews and ratings based on the results of previous 

consumer online reviews. In his research, Ahani has 

conducted a study that evaluates and calculates the 

preferences of tourists on the Canary Islands using 

the TrpAdvisor online review website [7]. To help 

hotel managers identify consumers and determine 

effective marketing strategies to meet consumer 

satisfaction, this research focuses on evaluating and 

segmenting the Traveloka user market so that 

consumers can plan their trips effectively. 

2.2. Consumer Satisfaction 

Business success is greatly influenced by customer 

loyalty. Customer loyalty has a positive relationship 

with customer satisfaction and hotel services [19]. 

[20] Bowen in their survey found a relationship 

between customer loyalty and customer sentiment. 

The correlation between loyalty and customer 

sentiment depends on two important points [21]. 

Customers will reach the highest point of satisfaction 

followed by loyalty, and vice versa [22]. 

Understanding customer sentiment really helps a 

manager to grow customer loyalty.  

 Customer satisfaction is very influential on 

loyalty, and the desire of customers to promote it 

[23]. [24] have studied the relationship between 

hotel performance and business value in terms of 

consumer assessments. In their research, [25] 

explain the impact of reviews on hotel sales and their 

profitability by developing a mathematical model. 

[26] also explored consumer reviews. The ranking of 

online review sites as well as the number of reviews 

has a positive relationship with the average size of 

each online order transaction [27]. In this study, we 

will identify hotel services that may affect the level 

of customer satisfaction either positively, neutral or 

negatively. 

2.3. Consumer Preference 

According to [17] consumer preferences indicate 

consumer preference for a product, both goods and 

services. Preference analysis aims to find out what 

consumers like and dislike and will determine the 

order of importance of a product attribute[28]. 

Consumer reviews are a tool to identify consumer 

preferences, including in the field of tourism, 

especially hotels and restaurants[29]. Product 

reviews on a web provide information about 

customer preferences. The results show that the 

tourism product reviews available on the website 

contain valuable information about preferences. 

Twitter is a popular medium for voicing opinions on 

various topics. In his research [30] identified the 

strength of the specific sentiments of informal texts. 

Furthermore, [31] analyzed the sentiment on Tweets 

for hotels, the results show how Twitter data can be 

analyzed to rank hotels based on reviews. 
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3. METHODOLOGY 
 

 

 
FIGURE 1. Perposed framework 

 

In this study, machine learning techniques were 

developed. Machine learning is used to help achieve 

an understanding of the diversity of hotel user 

satisfaction. We use the data set from hotel user 

reviews from the Traveloka website. we used 

HBDScan as a clustering technique [32], [33]. 

HBDScan is a hierarchical density-based grouping 

algorithm, with the aim of obtaining the benefits of 

hierarchical grouping, its density and confinement. 

HBDScan with its hierarchical approach will make 

it easier to detect which clusters are the most 

significant [33]. 

3.1. Data set review 
We use hotel customer reviews on the Traveloka 

website. we took 1.8 million reviews from 3081 

hotels listed in the Special Region of Yogyakarta on 

the Traveloka website. We use scraping and 

scrawling techniques to retrieve review data from 

hotel users. Review data contains positive, negative, 

and neutral reviews. Data review is used to create 

vector document. 10.000 reviews were used as data 

sets and randomly selected. 

3.2. Data clustering using HBDScan  
Clustering is a machine learning technique that is 

often used in segmenting markets [7]. This learning 

technique tries to find patterns from a dataset by 

looking for similar groups of data to reveal 

meaningful relationships between components [8], 

[34]. Clustering is one of the effective ways to 

reduce data dimensions [35]. 

 Based on the design HBDScan algorithm does 

not require a lot of parameter adjustment [36]. In this 

study, we used customer reviews as a data set of 

10,000 reviews. we don't yet know how many 

problem areas the data set is, which means we don't 

know the number of clusters yet. In this case, an 

algorithm is needed that is able to detect the problem 

areas contained in the dataset. HBDscan is able to 

detect these problem areas [32], [37].  

 

4. RESULT AND DISCUSSION 

4.1. Data Preparation 
We used 1.8 million reviews to be trained using 

doc2vec and filtered out misspelled words and 

abbreviations. From the results of the review, we 

chose 10 thousand reviews which were used as a data 

set with less than 20 words. To make doc2vec we 

used gensim with a matrix of 136, 281 x 300. Then 

we reduced the dimensions of the matrix from 300 to 

5 dimensions using UMAP to see the proximity of 

the vector (distance matrix).  
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FIGURE 2. UMAP projection of the model 

 

 From the figure 2, Doc2vec has several 

interesting clusters. This shows that the Doc2vec 

model positions similar document vectors close 

together. Figure 3 shows an orange dot which is a 

collection of reviews specifically talking about 

services. 
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FIGURE 3. Doc2vec  

 

4.2. Clustering 
Figure 4 shows a bar chart with cluster persistence 

from the use of different values   with the consine 

distance model visualized in Figure 2. There are 44 

clusters formed. The 5 largest clusters that need 

special attention are taken, namely the 44,38, 42, 15 

and 24 clusters. The 5 clusters will be analyzed to 

determine what policies a hotel manager will pursue. 

 

 
FIGURE 4.  Cluster persistence of the consine distance model 

 

 Based on the results of the crowling review data, 

it was found 44 clusters with 62.2% of customers 

giving positive reviews, 28.5% negative reviews and 

9.3% neutral figure 5 From these results it can be 

concluded that hotel consumers are satisfied with 

hotels in DI. Yogyakarta. 
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FIGURE 5. Customer satisfaction 

 

 Big 5 clusters formed showed in figure 6, namely 

the cluster, location, room facilities, general, 

services and meal. Room facilities require special 

attention, because based on the results of the review 

above, it can be seen that 94% of the reviews give 

negative ratings. Services have the highest 

percentage of positive reviews at 93.9%, this 

illustrates that consumers are very satisfied with 

service hotel in DIY. Hotel location is also an 

important part of consumer assessment, 35.9% of 

consumers gave a positive review, 30.4% said it was 

neutral while the remaining 33.6% gave a negative 

review, because the percentages are evenly 

distributed, it is necessary to consider hotels in 

choosing a strategic location. In the general cluster, 

it appears that 86.9% of consumers give positive 

reviews, so it means that hotel services in DIY are 

very satisfying.  

 

 
FIGURE 6. Big 5 clusters 

 

 From the above results we can see that the 

consumer preference in looking for hotels is the 

service. The best service at the hotel begins with the 

front office, they must be able to look attractive, neat 

and polite with a cheerful facial appearance and a 

sweet smile must be made when guests arrive. One 

part of the waiter that is no less important is customer 

service, who must provide the best possible 
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explanation for guest questions using formal and 

polite language. Likewise, when guests complain 

about other problems, of course customer service 

must be able to provide the best problem solving for 

all guests. No less important in providing Service 

Excellence in hotels is the provision of the most 

complete and best facilities for guests. Rooms must 

be neat and clean so that guests feel at home in the 

room. In addition, the presentation of food and 

supporting facilities in the hotel must also be 

considered so that guests are completely satisfied 

with hotel services figure 7. 

 

 
FIGURE 7. Services 

 

 Table 1 shows some of the previous studies that 

had the same theme using several different methods. 

This means that online user reviews are very 

interesting to study. Online user reviews can be 

analyzed into a consideration for hotel managers in 

improving the quality of hotel services. 

 
TABLE 1. Previous studies 

No Title Methode Result 

1 

Predicting overall customer 
satisfaction: Big data evidence 

from hotel online textual 

reviews 

Technical attributes 

Engagement of customer reviews positively 
affects overall customer satisfaction; online 

reviews are essential for hoteliers to better 

understand customer behaviour and improve 

hotel performance. 

2 

Relationship between customer 

sentiment and online customer 
ratings for hotels - An empirical 

analysis 

Naïve Bayes 

classification 
technique 

There is a positive effect of polarity of customer 

sentiment on customers for hotels across all 
categories. However, it does not completely 

affect customer ratings. 

    

3 

Revealing customers’ 
satisfaction and preferences 

through online review analysis: 

The case of Canary Islands 

hotels 

Multi-Criteria 
Decision-Making 

(MCDM) and soft 

computing approache 

Travelers have different levels of satisfaction 

and preferences. 

4 

Customers’ Satisfaction and 
Preferences Using Sentiment 

Analysis on Traveloka: The 

Case of Yogyakarta Special 

Region Hotels. 

HBDScan algorithm 

and machine learning 

approaches 

The results showed that 62% of customers gave 

positive reviews, it can be concluded that hotel 
customers were satisfied with hotels in DI 

Yogyakarta.  In this study, it was found that the 

consumer preference in looking for hotels is 

service. The results also showed that 94% gave 

negative reviews for room facilities. 
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5. CONCLUSION 
For hotel managers, customer satisfaction and 

preferences are important in determining the 

marketing strategy to be used. This study aims to see 

the extent to which consumer satisfaction and 

preferences obtained based on the results of reviews 

on Traveloka using HDBScan. The results showed 

that 62% of customers gave positive reviews, it can 

be concluded that hotel customers were satisfied 

with hotels in DI Yogyakarta. Previous research has 

also been conducted by Kucukusta and Li [38], [39], 

which stated that consumer satisfaction and 

preferences are the main keys in the tourism and 

hospitality industry. In this study, it was found that 

the consumer preference in looking for hotels is 

service. The results also showed that 94% gave 

negative reviews for room facilities. This can 

provide input to the manager to pay more attention 

to room facilities. 
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