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ABSTRACT
This paper aims to use machine learning (ML) algorithm for natural language pre-processing
(NLP), text mining (TM), and sentiment analysis (SA) techniques to analyze and examine
45,500 online reviews of customers of 50 global chain hotels from different online review sites.
Furthermore, the paper addresses the new business value and experiences that the revolutionary
5G technology can bring to the hotel industry. The research findings revealed that the general
review star rating corresponds with the opinion (sentiment) scores for the title and the full
substance of the online reviews. The case study’s contextual analysis also uncovered that
both fulfilled and disappointed customers have a frequent inclination for five categories: food,
stay, rooms, service, and staff. This study contributes both theoretically and practically to the
multidisciplinary domains of computer science, information systems, and tourism and discovers
hidden patterns in data using visual analytics techniques.

1. Introduction
Businesses worldwide are engaged in different web-based activities using social media platforms regardless of their size [1].
The e-commerce era has affected many industries, including hospitality and tourism [2]. Online feedback by customers plays an
increasingly important role for businesses due to its fast and up to date nature. These reviews assist in comprehending customer’s
needs [3]. According to budding customers’ reviews, the reviews are influential, trustworthy, and helpful [4]. These reviews provide
a base to evaluate the customers’ expectations from the service providers. Another paper predicted sentiment of the news article is
positive or negative using the two popular approaches of Naïve Bayes Text Categorization, i.e., Multivariate Bernoulli Naïve Bayes
Classification and Multinomial Naïve Bayes Classification [5].

✩ This paper is for special section VSI-5g6g. Reviews processed and recommended for publication by Associate Editor Dr. Rohit Sharma.
∗ Corresponding author at: School of Computer Science, Duy Tan University, Danang 550000, Viet Nam.
1

E-mail address: ledacnhuong@duytan.edu.vn (D.-N. Le).
Equal contribution has been made by all the authors.

https://doi.org/10.1016/j.compeleceng.2021.107374
Received 3 September 2020; Received in revised form 22 December 2020; Accepted 9 August 2021
Available online 2 September 2021
0045-7906/© 2021 Elsevier Ltd. All rights reserved.

Computers and Electrical Engineering 95 (2021) 107374

L. Gaur et al.

Fig. 1. Problem statement.

Moreover, businesses acknowledge the benefits of social media data as it provides them valuable and timely insights that can be
useful for making meaningful decisions and improving and refining their products. Moreover, businesses are strengthening business
analytics to draw out deep and meaningful information through data available on social platforms. The application of business
analytics for analyzing bulk social data can be an effective way through which businesses can discover innovative ideas for providing
solutions to the concerns raised by their customers, which in turn can lead to competitive advantage [3]. Machine learning for NLP
and TM plays a significant role in understanding the meaning of text documents. These documents can be anything that contains the
text: survey responses, online reviews, social media comments. ML’s role in NLP and TM is to enhance, facilitate, and automate the
implied TM functions and NLP features, making the unstructured data into usable insights. ML aims at making SA more convenient.
As this paper emphasizes the importance of analyzing bulk user-generated content, it is also important to discuss how the hotel
industry can further benefit if they embrace revolutionary 5G and 6G technologies for data analytics. The fifth-generation networks
can help data analytics effectively in the coming years. The fast-downloading speed and low latency can help analysts clean, collect,
and analyze the voluminous data in a brief time. To further step in providing better customer experience apart from getting insights
from the customer reviews, it is also crucial for hotels to embrace these technological advancements and incorporate technology
like 5G and 6G, which can further assist in improving user experiences at hotels. The technology is available only in few countries;
however, the hotel industry needs to embrace it at a faster pace to be ahead of the competition and cater to the needs of the
customers who already have 5G devices. This technology gives the potentiality to digitalize the hotel industry more rapidly and
embrace new business models. The wide-scale use of 5G technology can support a high customer engagement level in the hospitality
industry [6].
The paper in [7] explains the reason for the widespread adoption of social media in the hospitality domain, primarily due to
the critical role of online reviews in shaping new customers’ decision-making. Customer satisfaction is a crucial ingredient for hotel
businesses. Many potential customers spend a lot of time reading online reviews of previous customers before deciding on their
choice of hotels. These online reviews provide insights to the hotels and improve their hotel performance and stand out profitably
than their competitors [8]. Additionally, these reviews are useful for hotel managers who can make timely changes to their marketing
strategies to offer better services to their guests and strengthen their brand for their future growth [9]. The below-mentioned Fig. 1
depicts the problems faced by the hoteliers and the proposed approach that could help them improve service delivery.
The availability and accessibility of large volumes of data generated by users on social platforms have offered researchers and
markets new opportunities. They have identified the benefits of using automated computational techniques like TM and SA to capture
a massive amount of user-generated information for extracting meaningful and relevant information about the customers [10]. The
old school methods of content analysis are outdated. They cannot meet the organizations’ needs in analyzing a considerable amount
of everyday content available on social media. To avail this opportunity of extracting and using the user-generated content for
drawing inferences, the businesses must be equipped with a data analytics skillset for analyzing such massive amounts of data. [10],
through their research, they found that companies exploring and accepting the opportunities offered by these analytics techniques
have shown better improvement in their performance. Consequently, this paper attempts to focus on the emerging technologies that
can be applied and integrated for analyzing unstructured data available on social media by using a case study.
This paper aims to analyze online reviews of English-conversing hotel guests and understand their preferred hotel attributes,
guest demands, and concerns. This research uses Machine learning (ML) for Natural Language Pre-processing (NLP), Text Mining
(TM), and Sentiment Analysis (SA) techniques to analyze customers’ online reviews collected from different review sites. Positive
customer feedback and emotions are critical for a service-based industry like tourism [11]. Researchers have resorted to the use of
various instruments to measure this. Surveys have primarily been used to collect data in this regard, which has resulted in several
drawbacks [11]. The use of new technologies and the availability of enormous user-generated content have enabled research to
adopt SA. Such data analysis techniques have just begun to gain popularity for researchers with particular relevance to the tourism
industry [12]. Studies have started to use techniques to provide valuable insights into the tourism domain. However, researchers
2
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have acknowledged hotel reviews using SA are still scarce [13]. Literature has shown that SA has mostly performed using reviews
extracted from Amazon and Twitter. Therefore, this study aims to address that gap. Furthermore, the research also highlights the
areas through which the hotels can leverage the 5G and 6G technology.
The fifth generation of cellular technology can transform the way hoteliers connect with their guests. 5G goes much beyond just
‘‘faster connection speed.’’ As it advances, 5G is anticipated to improve the very DNA of the user experience in exciting ways. The
ultimate aim of hotels is to provide a positive experience to their guests, converting their one-time guests into loyal guests. If the
hotels look to deploy 5G networks, it can give ample facilities to the guests. For example, they can have full access to their rooms by
using their mobiles or connected tablets while on the property’s wireless 5G network. Cellphones could be used for keyless entry and
for enhancing the in-room experiences by pre-setting the room temperature, window shades, television options, and lights with only
a touch of a button on their devices. 5G can bring technologies like machine learning and artificial intelligence to the frontage and
effectively link the digital and physical worlds. The intelligent connectivity enabled by 5G can create new hotel industry cases and
transform hotel operations and business activities. The combination of artificial intelligence (AI) and 5G can enable swift check-in
and check-out within a fraction of seconds through facial recognition, enhancing security, and service efficiency. These technologies
will help the hoteliers offer more personalized services and provide customized treatment that the clients demand. Therefore, it can
be said that 5G will be a significant boost to the service industry. The incorporation of 5G technology into tourism will promote
smart tourism, which is customer-centric and aims to upgrade the traveling experience [14].
This research can be of relevance to the hoteliers in many ways. Firstly, the analysis of online reviews can give the hotel managers
directions in getting insights about the admired hotel attributes, issues, and expectations of customers. There is a shortage of studies
in this specific niche. However, millions of foreigners visit different countries as tourists every year. The authors illustrated the
approach that uses ML for NLP, TM, and SA techniques for analyzing the online content using a case study. As presented in the
case study, the multifariousness of the extracted information indicates the usefulness of this approach. The visualization techniques
used in the case study that showed meaningful insights can give the hotel service providers directions in terms of visualizing and
capitalizing upon collected data for their hotels and their competitors to stimulate decision-making regarding strategic planning
and operation. The displayed results can be used by the hotel managers for a quick service check, troubleshooting, and assessment.
Secondly, it draws the hoteliers’ attention towards the emerging 5G and 6G technologies that can be explored by them for providing
enhanced hotel guest experience.
This study will provide useful insights and findings for hotels to better understand the needs and requirements of guests. It will
help businesses understand their customer needs and requirements and use their resources effectively by knowing what improvement
and changes are expected to satisfy customers better. Big Data analysis can provide new business opportunities and be a source of
competitive advantage [15]. Visualization techniques like bar/pie charts, multi-Y axis graphs, word clouds, and adjacency matrix
graphs have been used to depict how hotels can utilize to transform guests’ reviews into valuable information. This will help
managers in decision making and planning. The charts related to sentiment by rating and correlation networks used in this paper
aid to the diverseness of visualization methods for carrying out online content analysis. Moreover, the study depicts the correlation
between review star rating and the sentiment scores for the title and the online customers’ complete review content. As the claims
are short in many cases, the full content reviews provide better and more precise insights along with text analytics.
The rest of this paper is organized as follows. Section 2 details the review of TM and SA. Section 3 has its focus on a case study
that uses the approach, which is a combination of ML for NLP, SA techniques, and TM for analyzing online hotel reviews. Section 4
of this paper presents the insights of the case study. The conclusion and need for future research are mentioned in Section 5.
2. Literature review
The studies mentioned above stipulate the requirement for further research about this area (see Table 1). These guiding insights
were useful for our present paper. Travelers can provide new insights and knowledge for the hotel managers. Thereby, we were
prompted to apply ML, TM, and SA techniques for analyzing the data. Also, studies that have attempted to investigate customer
reviews in the hotel industry using survey method, econometrics, modeling [2]. However, these studies considered the number of
customer reviews, hotel stars, or overall hotel rating. This study will overcome the limitations of these methods by using textual
analysis and visualization techniques that allow for more detailed understanding and insights into customers.
As social media platforms have gained a lot of popularity in expressing opinions and sharing information by customers,
service-based firms have become necessary to use this source to capture knowledge about their customers. Online reviews can
be a game-changer for hospitality practitioners. The traditional questionnaire and interview methods cannot compete with the
voluminous self-expressed real-life responses of customers available on online platforms. Moreover, the massive volume of data
on the internet has made manual processing next to impossible, and hence there is a need to adopt new technical approaches.
Competition in the service industry is intensive, and hotels that get timely and relevant knowledge about its guests can edge over
their competitors. For example, Marriot has recognized the benefits of big data analytics for meeting the modern customer-centric
world’s demand. It uses big data analytics to track competitor brands and hotels. Marriot uses its revenue management approach
called a dynamic pricing approach to enable the hotel chain to forecast demand and customer behavior patterns correctly [21].
However, the majority of hotel firms have not fully adopted big data analytics technology. The absence of useful techniques
for analyzing customer opinions and sentiments has led to ineffective decision-making and has tampered with many companies’
business reputation. In contrast, the firms which developed significant data analytics capabilities have shown a positive effect on
their performance [22]. In the present study, implementing big data analytics can open the doors for effective decision making,
quality service monitoring, and business intelligence for hotels.
3
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Table 1
Social media analytics and the tourism industry.
Author

Findings

[8]

The authors adopted the TM approach for inspecting the undermining of fulfilled and dissatisfied
customers by analyzing and comparing the online reviews posted by the hotel guests. Findings revealed
that satisfied customers focused more on impalpable aspects of their stay at hotels like the staff or
employees than dissatisfied customers.
The authors implied TM techniques in their study and stated that gamification features impact travelers
when they write reviews.
The authors suggested that Bigdata plays a significant role in tourism and hospitality research and how it
can enhance other digital technologies like artificial intelligence and IoT in the tourism and hospitality sectors.
Automation methods like TM and SA have gained a lot of popularity for processing vast amounts of
user-generated information and pulling informative insights posted by users on social media.
They used TM for comparing three key online review forums (Yelp, Expedia, and TripAdvisor)
concerning quality details associated with the online feedback regarding complete hotel occupants at
Manhattan, New York City. Their findings projected a large disparity in the portrayal of the hotel sector
on these channels. They also found that online opinions differ significantly in respect of their
language-producing features, rating, sentiment, benefits, and association among these characteristics.
The social media data from tourists can enhance the value creation process to give way to a smart
tourism destination.
The authors compiled and contextualized the application of IoT in hospitality and applied an
input-process–output model, and demonstrated its link with bigdata.
The authors examined the essential features of luxury hotel service in Malaysia and analyzed
bigdata in online comments generated from trip advisor. Content analysis was performed by using
word frequency to identify main themes from the dataset

[12]
[15]
[16]
[17]

[18]
[19]
[20]

3. Methodology
The authors created the data set by extracting customer views from different online review sites. TripAdvisor was also one of the
review sites for extracting data due to its popularity and an extensive collection of user-generated content [13,23]. This increases
the likelihood of collecting sufficient and abundant data for analysis. We used web scraping to collect reviews in January 2020. This
data set consists of 45,500 English reviews given by the guests for the hotels. We gathered structured systemized information (overall
rating score and specific rating scores) and unstructured data for every discussion, including titles and textual review content.ML
for NLP, TM, and SA techniques applied for analyzing these reviews.
This study aims to ascertain the sentiment of hotel guests on different review sites. Fig. 2 above depicts the flowchart of the
methodology employed by this study and below mentioned Fig. 3 illustrates the layered system architecture of this study.
First, a program extracted guests’ reviews concerning hotels and the reviews stored in a .csv file in excel. Web scraping and
HTML parsing methods were used for retrieving the data from the review sites and converted into a format used for analysis. As
mentioned, the authors created the data set; the below-mentioned Fig. 4 shows the flowchart depicting the entire process of creation
of the dataset.
For creating the dataset, the hotel review sites were identified, where the reviews were available, post that the URL list of those
hotels was fetched whose data was required. The next step was to pass the hotel review URLs to the RCrawler library function to
scrape its content and produce structured data set and URL of the following review page link. The step was repeated till the time
the next page links were available. The above process was applied to all hotel URLs to get the structured data set for all hotels.
Second, NLP was conducted for cleaning the text, like the removal of stop words. The data pre-processing step involves
transforming raw data into a workable format by data cleaning. R libraries were viable for TM for analyzing the text for wordfrequency analysis as well as for co-occurrence analysis. We constructed an (𝑛 × 𝑡) document term matrix (DTM), where n stands
for number of documents and t is the number of unique terms. Each DTM column represents unique term, the (i , j)th cell
illustrates the number of terms j that are present in document i. We applied sparse = 0.997 for term t to retain all terms for
which 𝑑𝑓𝑡 > 𝑁 × (1 − 0.997), where N is the number of documents and 𝑑𝑓𝑡 is document frequency for term t. Next (𝜌(𝑠𝑡𝑎𝑡𝑖𝑠𝑡, ?) ≥ 0.05)
is used to compute the correlations between terms.
Third, a list of possible categories from the dataset developed using R libraries. The new categories were identified from the
sample of small data. Afterward, a program to undergo the complete set of data and position the applicable words allied to the located
categories into multiple categories. For example, the Ambience category can contain related words like ‘‘overall environment,’’
‘‘Décor and design,’’ ‘‘table setting and seating.’’ Another example can be of food category that includes ‘‘foods,’’ ‘‘breakfast,’’ and
‘‘Menu,’’ ‘‘taste,’’ ‘‘starters,’’ ‘‘desserts,’’ ‘‘soup,’’ ‘‘Brunch,’’ ‘‘main course,’’ ‘‘cuisines,’’ ‘‘Ingredients,’’ ‘‘presentation.’’
Fourth, for every category SA technique was applied for grouping the comments under various categories like positive, neutral,
and negative.
Fifth, the results were examined thoroughly to identify emerging trends and the latest topics for better insights and decisionmaking. Varied query searches were carried out by using the search feature option of NVivo software. This search generally assists
in finding associations and uncommon insights from the content.
4
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Fig. 2. The flow chart of the methodology.

Fig. 3. Layered system architecture.

4. Results, discussions, and implications
We collected a total of 45,500 English reviews obtained from different review sites. Before applying the TM techniques, the
cleaning of the dataset by removing special symbols such as ‘‘&,’’ ‘‘!,’’ ‘‘#,’’ ‘‘@,’’ and so on. A pivotal step to be followed is the
processing of the dataset before analyzing it. The entire data set changed into a lower case, and common stop words were removed
from each sentence. For example, ‘‘a,’’ ‘‘the,’’ ‘‘and,’’ and other common stop words were taken out. Next, the DTM Document Term
5
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Fig. 4. Flowchart showing dataset creation.

Table 2
Data corpus statistics.
Term

#

Hotel
Rooms
Stay
Staff
Good
Services
Food
Great
Thank
Restaurants
Nice
Breakfast
Experience
Excellent
Like
Best
Amazing
Place
Helpful
Visit

48083
35401
34157
30685
26754
26413
20356
18715
11741
11460
11445
11211
11100
10697
10128
9552
8577
8187
7460
6964

Matrix was created to study this data. Open-source R libraries applied for evaluating the word frequency. Word frequency analysis
recognized the terms that repeatedly appeared in the dataset’s comments, as exhibited in Table 2.
After getting the high-frequency terms, a word co-occurrence search and analysis were conducted to identify the words that have
a strong association with the high prevalence terms in R. Correlation checked between 0 and 1. For example, if the correlation is
1, the search request will present just those words which invariably co-occur with the search term. Therefore, it is said that the
program will depict the results of the words which have a co-occurrence of not less than 80% of the high searched frequency-terms.
This case study presents five higher frequency terms, and its results are depicted in Table 3 listed below. To illustrate, the word
hotel repeatedly co-occurs alongside food. This portrays that generally, whenever customers post reviews about hotels, they also
mention rooms and the quality of food along with the term hotel.
Similarly, the words friendly and helpful are seen co-occurring with the term staff. This analysis of co-occurrence terms as
presented in Table 3 brings out the fact that few words are interconnected and should not be dealt with separately; for instance, in
a hotel, customers will also look for good food and staff, and they have a weight-age and is a significant part for overall customer
experience.
6
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Table 3
Co-occurrence terms.
Search term: hotel

Search term: stay

Term

Correlation

Term

Correlation

Search term: rooms
Term

Correlation

Search term: service
Term

Correlation

Rooms
Stay
Staff
Airport
Breakfast
Restaurants
Bed
Booked
Bathroom
Pool
Like
Check-in
Deals
Luxury

0.30
0.24
0.19
0.17
0.17
0.16
0.14
0.14
0.14
0.14
0.13
0.13
0.12
0.12

Hotel
Rooms
Comfortable
Staff
Breakfast
Memorable
Trip
Check-in
Pleasant
View
Member
Friendly
Hotel
Stay
Helpful
Courteous
Rooms
Desk
Housekeeping
Attentive

0.24
0.23
0.20
0.19
0.15
0.14
0.13
0.12
0.11
0.10
0.20
0.20
0.19
0.19
0.19
0.15
0.14
0.14
0.14
0.13

Hotel
Bathroom
Bed
Breakfast
Check in
Stay
Booked
Floor
Clean
Shower

0.30
0.28
0.28
0.26
0.26
0.23
0.23
0.23
0.21
0.21

Customer
Rooms
Excellent
Food
Hotel
Restaurants
Impeccable
Quality
Lounge
Outstanding

0.17
0.16
0.15
0.11
0.11
0.10
0.10
0.09
0.09
0.09

Fig. 5. Sentiment distribution.

Fig. 6. Category magnitude distribution.

Based on these comments, SA conducted for all comments in the data set using R programming. The data set results depicted
79.8 percent comments as positive, 13.1 percent as neutral, while the reminder 7.02 percent as unfavorable, as shown in Fig. 5.
Fig. 6 presents the category magnitude distribution of the data. These have been classified into 32 categories.
7
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Fig. 7. The sentiment of every category.

Fig. 8. Category correlation network.

Conducive to every category, the percentage of positive remarks compared. The comparability depicted a clearer image of
customers’ pursuits or interests, as portrayed in Fig. 7. The total reviews in every category and their overall sentiments, as shown
in Fig. 7. For instance, rooms, food, staff, services are the top things for which the customers cared the most as these categories had
a maximum number of reviews. For every group, positive comment vs. total grand comment is shown. For example, food received
about 55 percent positive feedback from full comments, and the stay category gained around 60 percent of positive feedback.
The correlation between the categories is also presented in Fig. 7. For every type, the frequency of comments present in both
groups was computed. Fig. 8 shows the category correlation network; programming language R is used to reconstruct the data in
the form of an adjacency matrix, after that a term–term adjacency matrix is developed, here the rows and columns illustrate terms,
and each entry represents the count of co-occurrences of the two words. Moreover, the graph. The adjacency function of the library
‘‘graph’’ of R was used to construct the graph. The colors of the correlation network portray the sentiment of the categories. The
fatness of the edges bridging the two groups is dependent on the frequencies in which the two types occur together. The size of the
bubble represents the volume of the category. Fig. 8 depicts the categories with a maximum number of comments. There are some
complaints as well, as problems with security, amenities, and deals. However, mostly the comments are positive.
Sentiment and category interpretation helped in projecting the basic idea of hotel industries. The comments can be transformed
into opinion knowledge by running the same analysis for each hotel.
Moreover, the connection within the overall review rating for each review is identified; it also includes the sentiment scores of
the comment and its title and full content.
Figs. 9 and 10 present the reviews content and title’s sentiment by rating. The projected results reveal a correlation between the
general review star rating and the sentiment scores of the title as well as the complete content of online reviews. In comparison to
the title, the full review details depict further useful results from TM; this is so because, in numerous cases, the title is minimal.
8
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Fig. 9. Reviews content sentiment by rating.

Fig. 10. Reviews titles sentiment by rating.

Fig. 11. Word cloud showing amazingly fulfilled and incredibly disappointed customers.

Table 4
Frequently quoted categories of fulfilled and disappointed customers.
Customers

Categories

Amazingly fulfilled customers
Incredibly disappointed customers

rooms, stay, staff, services, food, experience, breakfast
rooms, services, stay, staff, check-in, food

Satisfied customers are an asset for hotels, as they will come back to the same hotels if their expectations are met and spread
positive word of mouth. Table 4 presents the frequently quoted categories of fulfilled and disappointed customers. These positive
online reviews can be beneficial for hotels to improve revenues [24].
Moreover, [25,26] stated that the comments depicting extreme sentiments are also considered to help make significant and
strategic business decisions. [27,28] found that extremely positive as well as extremely negative ratings are more decisive as
compared to the neutral ratings. For this purpose, we used R for comparing and analyzing the full substance of all the reviews,
which includes both amazingly fulfilled customers giving 5-star ratings and very disappointed customers providing a 1-star rating.
The word clouds for astonishingly accomplished and incredibly frustrated customers are generated in Fig. 11. This figure also reveals
some of the categories that are commonly found in both positive as well as negative reviews of customers.
The Web 2.0 era has witnessed an explosion of social media data. Using social networking sites, these digital consumers share
their experiences about products and services with each other. There is an immediate need for businesses to adapt to new hightech analytics and new sophisticated tools for improved business expansion and penetration. Here, the case study approach used,
how companies in general and hotels, in particular, can use online reviews to find customers’ perceptions and deep insights from
online reviews on different social media platforms. The hotel managers can attain crucial managerial information to understand
the strengths and weaknesses of their services and explore the opportunities that they can grab without wasting more time and
resources. One example of this is the assessment that can be drawn from the findings of this research about the categories that
attained less sentiment score and can improve those areas to avoid any negative consequences.
9
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Different hotel attributes discussed by the customers on online forums could be explored for gaining better insights on how the
products and services can be improved to satisfy customers and expand the business. Based on the findings from research, advises
hotel managers to be prompt in giving responses to the hotel guests in a transparent and customized way. The managers need to
continuously keep comparing customer satisfaction level after making changes based on the review results. This will bring clarity
as to whether the decisions made by the managers have an impact on customer satisfaction. The word co-occurrence analysis can
be an effective way for hotel managers to know how the categories are interrelated. They can focus on providing better services to
the guests by understanding the link between the co-occurring terms and can pay attention to the concerned aspects.
Considering the management outlook, [8] suggested scrutinizing categories that have cropped up from online reviews. These
reviews provide an excellent opportunity to understand every hotel guest’s voice and help in examining the overall picture gathered
through these conversations collectively. The completion stage of TM calls for the assessment of knowledge collected from the data
and to present the insights with the assistance of conceptualized techniques like graphs. Fig. 6 unveils the 32 categories of hotels
used by the hoteliers to handle their conversations and engagement with the guests. Fig. 7 depicts a few of the categories that receive
fewer sentiment scores and should be looked upon by the hotel managers to make additional efforts to improvise these areas to meet
their guests’ expectations. Fig. 8 depicting the category correlation network brings out a clearer picture of the categories representing
the satisfied and dissatisfied customers; this figure can help find the inherent relationship amongst categories. At times the problem
of a particular category may not be tackled without understanding the problems of related categories. Therefore to solve the main
problem, the hotel managers first need to fix the issues of the associated categories. The managers should look at a bigger picture
through these figures and should analyze the potential opportunities they could grab by removing some of the obstacles coming in
the way of serving the customers better.
Few categories are uncontrollable like location, view, and airport as once a hotel is built, it cannot change its position; similarly,
the view outside the hotel cannot be drastically altered, and if the airport is far from the hotel, nothing can be done in this context.
Therefore, the hotel managers need to focus on categories which are controllable and can have a practicable impact. For example,
efforts can be put to improve the food quality or train the employees to be more courteous towards the guests, to improvise check-in
and check-out services and to provide better deals and adequate security to the guests. The graphs generated through the presented
case study like sentiment by rating and category correlation networks bring out social media analytics’ potential to create a business
vision. This case study discovered a connection between the overall star rating of review and sentiment scores for the title and the
entire content of the reviews.
This case study’s empirical findings reveal that both amazingly fulfilled and incredibly disappointed customers hold a universal
inclination towards five categories, food, stay, service, room, and staff. These findings indicate to the hotel managers that the
services, facilities, and issues that create satisfied customers can also become the cause for their dissatisfaction. Therefore, a lot
more emphasis should be given to these categories. These dimensions can make as well as break the image of the hotels [8]. The
strong performance of hotels in these categories can be a benchmark for the hotels. This can be a useful marketing tactic for inviting
more guests and leading to a more competitive advantage.
Several research studies in this area indicate that the organizations using and relying on analytics have overshadowed their
counterparts in terms of profits and growth [10]. SM Analytics is a hub for generating essential business knowledge and uses content
to fabricate business intelligence [16]. A content analysis of big data analytics applications in healthcare cases mapped the benefits
of adopting big data analytics technology [29]. E-Commerce firms that injected big data analytics (BDA) within their value chain
experienced 5 to 6 percent higher returns as compared to their competitors [30]. Social media analytics possess a lot of potential
and extensiveness, and in today’s world of big data, SM analytics assists businesses to make informed and better decisions. It is now
becoming necessary for organizations to boost their competence in gathering, keeping, and evaluating social media data. By doing
so, these organizations can reap knowledge and attain practical insights for planning, forecasting, and making effective decisions.
Not all enterprises are fully equipped with the capacity to analyze the collected social media data. The omnipresent nature of
user-generated content has created challenges for companies. Therefore, it is a requirement for them to develop advanced analytics
competence to perform better than competitors.
SM analytics is a booming versatile research subject, and it is essential to develop effective analytics techniques to manage digital
customers. Graphs produced like category correlation network and sentiment by ratings can be a necessary contribution towards
visualization techniques that can be used for carrying out online content analysis and discovering new revelations for business and
availing the benefits of analytics. Attaining competency in using these techniques can benefit the enterprises in developing strong
business analytics proficiency and equip them well in improving their current business analytics operations. The approach applied
in the presented paper can be adopted by an extensive range of service domains for improving enterprise knowledge procurement
capacity. However, from a futuristic point of view, it is also vital for the hoteliers and others in the service industry to keep on
upgrading themselves with the upcoming technological advancements. It is also essential for the service industry to embrace future
technologies in 5G and 6G networks for delivering an exceptionally amazing service delivery and enhanced guest experience. For
hotel operations and management in the coming years, if 5G used along with big data and AI, it can help collaborate among devices
at the front end like patrol robots and Augmented Reality (AR) headsets and data at the back end. These combinations can guarantee
intelligent safety and security both indoors and outdoors.
5. Conclusion
The implementation of big data analytics surpasses other conventional methods of analysis and provides significant insights that
could benefit hotels in the tourism industry to uplift service delivery. The authors have applied ML algorithm for NLP, TM and
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SA to analyze 45,500 online reviews and comprehended the expectations and primary concerns of the guests. The text analytics
techniques and visualizations are depicted using R. The results generated from the study provide insights into service monitoring and
evaluation systems that are in place. The results have identified that general star rating positively correlates with the sentiment score
for the title and the complete text of online guest reviews. Comparatively, the comprehensive content review draws more insightful
results from the text analytics as compared to the titles, as in many cases, the claims are short. The case study also highlighted a
remarkable fact that there is a similarity between the interests of extremely fulfilled and disappointed customers as both groups of
these customers shared the same inclination towards five categories of food, staff, services, rooms, and stay.
Furthermore, looking at the technological advancements, it is becoming essential for the tourism industry to incorporate the
upcoming technologies. The world is advancing towards a technological revolution; it is critical to the hotel and tourism industry to
embrace the future technologies as well as 5G and 6G networks that can give way to 5G smart hotels in the future. In the world to
come, 5G will create value by combining Information and Communication Technologies (ICT), which includes Artificial Intelligence,
Big Data, Internet of Things and will break the business boundaries and will integrate the physical and digital world, which can, in
turn, can bring hotels back to the locus of the tourist industry and make hotels, a home away from home for their visitors.
6. Research limitations and directions for future research
This study, like any other, is not without limitations. The present study only included online reviews of English speaking guests.
Future studies could be undertaken to compare different text mining, and sentiment analysis approaches on various data sets from
other sources and in different languages. Furthermore, future studies can explore the role of artificial intelligence and robotics in
the tourism and hospitality industry. Researchers can also focus on trendsetting innovations like visual positioning system that can
give a live view of the real world and provide the travelers with a graphics-based experience. These new touchpoints can offer more
personalized services to the customers and can foster the development of the tourism industry.
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