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Abstract 

This study explores the transformative potential of machine learning (ML) and ML-driven data analytics in the hospitality industry. It 
provides a comprehensive overview of this emerging method, from explaining ML’s origins to introducing the evolution of ML-driven data 
analytics in the hospitality industry. The present study emphasizes the shift embodied in ML, moving from explicit programming towards 
a self-learning, adaptive approach refined over time through big data. Meanwhile, social media analytics has progressed from simplistic 
metrics deriving nuanced qualitative insights into consumer behavior as an industry-specific example. Additionally, this study explores 
innovative applications of these innovative technologies in the hospitality sector, whether in demand forecasting, personalized marketing, 
predictive maintenance, etc. The study also emphasizes the integration of ML and social media analytics, discussing the implications like 
enhanced customer personalization, real-time decision-making capabilities, optimized marketing campaigns, and improved fraud 
detection. In conclusion, ML-driven hospitality data analytics have become indispensable in the strategic and operation machinery of 
contemporary hospitality businesses. It projects these technologies’ continued significance in propelling data-centric advancements 
across the industry.  
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1. Introduction 

Machine learning (ML), at its core, is a branch of artificial 
intelligence (AI) that equips computer systems with the 
remarkable ability to learn from data and adapt without being 
explicitly programmed (Schilling et al., 2022). It represents a 
fundamental shift in the way computers are designed to handle 
tasks, as it enables them to recognize patterns, make predictions, 
and optimize processes based on empirical evidence. What 
distinguishes ML from traditional rule-based programming is its 
capacity to improve its performance over time as it is exposed to 
more data, a process often referred to as “training” (Shinde & Shah, 
2018). The importance of ML in today’s world cannot be 
overstated. In an age marked by the explosive growth of data, ML 
is the key to unlocking valuable insights, automating complex 
tasks, and making informed decisions across a multitude of 
industries. Its applications are diverse and far-reaching, touching 
areas such as healthcare, finance, transportation, marketing, and 
more (Buhalis et al., 2023). ML underpins the personalized 
recommendations we receive on streaming platforms, the 
accuracy of medical diagnoses, the efficiency of supply chain 
management, and even the development of self-driving cars. By 
harnessing the power of ML, businesses and organizations can 
gain a competitive edge, drive innovation, and transform 
industries, ultimately shaping the landscape of our technological 
future (Berner & Ozaydin, 2017). 

Embarking on a scholarly journey through the transformative 
landscapes of ML and ML driven data analytics in hospitality 
management, recent research unfolds a comprehensive 
exploration of these disruptive technologies, particularly 
emphasizing their far-reaching implications in the hospitality and 
tourism context (Lee et al., 2023). For example, ML algorithms can 
be used to detect fake reviews (Lee et al., 2022) and predict online 
review helpfulness for customer decision-making (Lee et al., 
2021). Recently, this innovative ML approach has led to generative 
AI applications such as Open AI’s ChatGPT, Google Bard, and 
Microsoft’s Bing AI. 

However, there is a lack of studies presenting how ML and ML-
driven data analytics are implemented and used in hospitality and 
tourism management in the smart tourism era. Beginning with an 
incisive exploration of the realm of ML, therefore, this paper delves 
into the technology’s origins as a specialized branch of artificial 
intelligence. Beyond mere technicalities, it seeks to elucidate the 
paradigmatic shift this technology embodies. Traditional 
computing systems, constrained by explicit programming, find 
themselves revolutionized by ML algorithms that leverage 
empirical data to autonomously adapt and learn. This notion of 
“training” sets ML apart, enabling the technology to refine its 
capabilities over time, thereby optimizing pattern recognition, 
predictive analytics, and process efficiencies. Hence, the present 
study serves two purposes: it operates as an expansive abstract 
offering a broad overview of the topics at hand, while also setting 
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the stage as a scholarly introduction for the in-depth discussions 
that ensue. The paper aims to be a foundational resource for future 
studies and a practical guide for industry professionals, providing 
comprehensive insights into the transformative capabilities and 
future directions of ML and ML-driven data analytics in the 
hospitality context. Reviewing the application of ML and ML-
driven data analytics in the hospitality industry is essential for 
several reasons. First, it enhances operational efficiency by 
streamlining processes, reducing costs, and improving resource 
allocation. Second, it provides deep insights into customer 
behaviors and preferences, enabling more effective marketing 
strategies and improved customer relationship management. 
Third, it fosters innovation in service delivery and business 
processes, giving early adopters a significant competitive edge. 

In the pursuit of expanding our understanding and 
contributing to the existing body of knowledge, this study 
addresses key research questions that delve into various aspects 
of ML and ML-driven analytics as follows: 

• RQ1: How can hotels and restaurants optimize the integration of 

ML and management to maximize personalization and real-time 
decision-making capabilities? 

• RQ2: In the digital era, what are the effective ML approaches for 

service improvements and innovation in the hospitality industry?  

• RQ3: How can hospitality businesses develop customized ML to 

predict key performance indicators, uncover consumer behavior 
trends, and develop personalized and targeted marketing 
strategies? 

To address the proposed research questions, the current 
study elaborates on various ML models and applications, from 
supervised and unsupervised algorithms to reinforcement 
learning, highlighting their unique capabilities in pattern 
recognition, predictive analytics, and data-driven decision-making 
for practitioners. This is particularly significant in today’s data-
centric world where the ability to decipher and apply empirical 
evidence plays a pivotal role in technological advancements and 
service innovation. Simultaneously, this study broadens its 
horizon to incorporate the burgeoning field of ML-driven analytics 
in social media platforms, one of the major business environments. 
Social media platforms, with their exponential data generation 
capabilities, present both a challenge and an opportunity, 
especially in the realms of big data and machine learning. The 
challenge arises from the sheer volume, variety, and velocity of 
data, while the opportunity lies in the actionable insights hiding 
within it. Through a thorough examination of methodologies such 
as sentiment analysis, trend prediction, and consumer behavior 
mapping, the paper demonstrates how ML-driven data analytics 
serves as a pivotal tool for extracting actionable business 
intelligence (Lee et al., 2023; Park et al., 2022) in the hospitality 
and tourism industry. It accentuates the discipline’s utility in 
deriving nuanced insights that inform strategic decision-making, 
not just in isolated industries but across the global business 
landscape. 

 
2. History of ML and Its Applications in Hospitality 
Management 

2.1 Overview of Machine Learning 

The history of ML is a journey that spans several decades, marked 
by remarkable milestones and transformative breakthroughs. It 
finds its roots in the mid-20th century when the concept of AI was 
first conceived. Early pioneers like Alan Turing and John von 
Neumann laid the theoretical groundwork for ML with their 
exploration of computer algorithms and the notion of machines 
that could simulate human intelligence (Muehlenbein, 2006). In 
the 1950s and 1960s, the field of AI and ML gained momentum, 
and the development of decision trees and expert systems 

represented some of the initial practical applications. However, it 
was not until the 1980s that ML faced its first significant 
resurgence, overcoming the “AI winter” period of stagnation. 
Researchers began experimenting with neural networks, a key 
component of modern deep learning, and introduced techniques 
such as backpropagation, which allowed neural networks to learn 
from data (Schilling et al., 2022). 

The late 1990s and early 2000s witnessed the convergence of 
ML with abundant data and computational power, catalyzing a 
rapid evolution. Support vector machines, Bayesian networks, and 
ensemble methods emerged as powerful techniques. Moreover, 
the internet age ushered in a new era of data generation, enabling 
ML models to train on massive datasets. In the 2010s, deep 
learning, a subset of ML, achieved unprecedented success. 
Breakthroughs in deep neural networks, such as convolutional 
neural networks (CNNs) and recurrent neural networks (RNNs), 
led to remarkable advances in image recognition, natural language 
processing, and autonomous systems. Notable landmarks include 
the triumph of IBM’s Watson in the game of Jeopardy! and the 
advent of self-driving cars powered by ML algorithms. 

The history of machine learning (ML) demonstrates its vast 
potential and adaptability across diverse sectors. By categorizing 
the applications into specific industries, we can better understand 
its impact and potential for future advancements. Here are four 
key industries where ML has made significant contributions. 

 
2.1.1 Healthcare 

ML has revolutionized the healthcare industry by enhancing 
diagnostic accuracy and patient care. Techniques like image 
recognition are unsed to analyze medical images and X-rays, 
aiding in the early detection of various disease. Predictive 
analytics enable healthcare providers to offer personalized 
treatment plans and preventive measures, significantly improving 
patient outcomes (Bharadwah et al, 2021). 

 
2.1.2 Finance 

In finance, ML is pivotal in detecting fraudulent transactions and 
enhancing security measures. By analyzing spending patterns and 
behaviors, ML models can identify anomalies that may indicate 
fraud. Additionally, ML supports financial institutions in making 
informed decisions through mechanized trading options and 
market trend analysis (Nazareth & Ramana Reddy, 2023) 

 
2.1.3 Agriculture 

The agriculture sector benefits from ML through optimized 
resource management and enhanced crop yield predicitons. By 
analyzing climate data and other environmental factors, ML 
models can predict the best times for planting and harvesting. This 
technology also helps in disease prevention and the efficient use 
of water and fertilizers, thereby supporting sustainable farming 
practices (Witten et al, n.d.). 

 
2.1.4 Automotive 

ML plays a crucial role in the development of automous vehicles 
and improving automotive safety. Techniques such as deep 
learning are employed to enable cars to recognize and interpret 
their surroundings, make decisions, and learn from diverse 
driving scenarios. This advancement leads to safer, more efficient 
road systems and paves the way for fully autonomous public and 
private transportation.  

The history of ML reflects an enduring quest to mimic human 
intelligence, continually evolving and promising a future where 
intelligent machines enhance our lives in ways both profound and 
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yet to be imagined. These examples illustrate how ML’s adaptive 
nature allows it to serve as a pivotal took across various sectors, 
addressing unique challenges and enahcing industry-specific 
practices. 

 
2.2 Applications of ML in Hospitality Management: The Imperative 
of Accurate Demand Forecasting 

2.2.1 The Traditional Shortcomings 

Dynamic pricing is one of the most practical uses of ML in the 
hospitality industry. Fixed rates or seasonal adjustments are 
frequent components of traditional pricing strategies. However, in 
order to dynamically adjust room rates, ML algorithms can analyze 
a wide range of variables in real-time, including competitor 
pricing, nearby events, and even weather forecasts. 

Equally, demand forecasting has always been a cornerstone of 
revenue management in the hospitality industry. However, the 
traditional methods often fall short in terms of accuracy, especially 
in the face of unprecedented events such as the COVID-19 
pandemic. Indeed, the pandemic has led to fundamental changes 
in tourist behavior and demand patterns, making forecasting even 
more complex (Viverit et al., 2023). 

 
2.2.2 The ML Revolution in Forecasting 

ML offers a groundbreaking solution to this problem. A study by 
Viverit et al. (2023) proposed a novel approach for daily hotel 
room demand forecasting using clusters of stay dates generated 
from historical booking data. This approach is fundamentally 
different from traditional forecasting methods, which often rely on 
historical booking records and advanced booking data. The study 
employed ML algorithms to cluster historical booking curves, 
which were then used in an additive pickup model to forecast daily 
occupancy for up to eight weeks. Recently, deep learning has been 
implemented to forecast daily hotel demand (Huang & Zheng, 
2021) and tourism demand (Law et al., 2019). 

 
2.2.3 Demand Forecasting in Hotels: Beyond Traditional Models 

To go even further, a pioneering study by Hu and Yan in 2022 has 
taken a novel approach to this challenge. They employed a hybrid 
Feed-Forward Neural Network (FFNN) combined with a chimp 
optimization learning algorithm (FFNN-ChOA) to analyze a 
nonlinear tourism demand dataset. The study found that this 
hybrid model significantly outperformed traditional 
backpropagation neural networks, regression models, and time-
series models in terms of predictive accuracy. 

For instance, the use of such advanced ML algorithms in 
demand forecasting allows hotels to implement more dynamic 
pricing strategies that adapt in real-time to changes in demand. It 
also enables better staff and resource allocation, thereby reducing 
labor costs and increasing overall efficiency. Furthermore, with 
more accurate demand forecasts, hotels can manage their 
inventory more efficiently, which reduces waste and increases 
profitability. With this new way of analyzing data, it is now 
possible to efficiently optimize the entire value chain, not just 
increase revenues. 

 
2.2.4 Sentiment Analysis for Service Improvement: A New 
Paradigm 

Customer reviews have long been a goldmine of information for 
hotels and restaurants, but the sheer volume of data makes it 
challenging to derive actionable insights. A recent study by Puh 
and Bagic  Babac (2022) has revolutionized this area by employing 
ML and deep learning models to predict sentiments and ratings 

from tourist reviews. The study used a variety of models, including 
Naï ve Bayes, Support Vector Machines (SVM), Convolutional 
Neural Network (CNN), Long Short-Term Memory (LSTM), and 
Bidirectional Long Short-Term Memory (BiLSTM), and found that 
deep learning models outperformed traditional ML algorithms in 
precision (Puh & Bagic  Babac, 2022). 

 
2.2.5 Transformative Solutions for Hotels and Restaurants 

To cite a few examples of the transformative impact of this 
research on the hospitality industry, the insights derived from 
sentiment analysis can now be used effectively to tailor marketing 
messages to individual customer preferences, be it mere 
communication or replying to an online review, thereby making 
marketing efforts more effective and personalized (Kwon et al., 
2021). Additionally, real-time analysis of negative reviews allows 
hotels and restaurants to identify areas that need immediate 
improvement, enabling them to take corrective action swiftly. 
Moreover, understanding customer sentiments can further help 
hotels and restaurants create more targeted customer segments, 
which can then be catered to with specialized service offerings. 

 
2.2.6 Going Further: Personalized Customer Experience 

Since delivering exceptional customer experiences is crucial to the 
hospitality sector’s success, it is worth noting that ML can be vital 
in this regard. In order to provide a highly customized experience, 
algorithms can now examine previous behavior, social media 
interactions, including reviews using the same name or email 
address, and even biometric data. Machine learning classification 
techniques can predict customer loyalty, enabling hotels to create 
more effective customer relationship management solutions.” 
(Hamdan & Othman, 2022). Imagine entering a hotel room where 
staff already knows your preferred temperature, TV viewing 
preferences, and pillow penchants. This level of personalization is 
already being tested by some upscale hotels around the world, 
which use ML algorithms to analyze data and adjust various 
recommended in-room amenities. 

 
2.2.7 Food and Beverage Management 

Food wastage is a significant concern in the hospitality industry, 
with substantial economic and environmental implications. 
Traditional methods of inventory management and demand 
forecasting often fall short in addressing this issue effectively. ML 
offers a more nuanced and dynamic approach to food and 
beverage management. Algorithms can predict the amount of food 
likely to be consumed based on a variety of factors such as the 
number of bookings, season, and even the day of the week (Zingg 
et al., 2021). Moreover, predictive algorithms can also be used to 
optimize staffing levels in restaurants, ensuring that there are 
enough staff during peak hours and reducing labor costs during 
off-peak times. 

 
2.2.8 Combination of Accurate Demand Forecasting and Sentiment 
Analysis 

While the study from Puh and Bagic  Babac (2022) focused on 
customer feedback, the underlying ML models can also be adapted 
to analyze customer preferences in food and beverage choices to 
further enhance the dining experience. Indeed, in addition to the 
existing ways of using ML, these algorithms can suggest menu 
changes based on customer preferences, seasonal ingredients, and 
even current food trends, thereby enhancing the dining experience. 
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2.2.9 Predictive Maintenance: Beyond Reactive Strategies 

Traditionally, the hospitality industry has relied on reactive or 
scheduled maintenance strategies. However, these approaches are 
fraught with challenges, including unplanned downtime, high 
repair costs, and negative customer experiences. A malfunctioning 
HVAC system or a broken kitchen appliance can severely impact a 
guest’s experience, leading to negative reviews and loss of 
business. Predictive maintenance, powered by ML algorithms, 
offers a paradigm shift in how hotels approach asset management. 
ML algorithms analyze historical data and real-time monitoring 
metrics to predict when a machine is likely to fail. These 
algorithms can identify subtle patterns or anomalies in machine 
behavior that are often missed by human inspection. For instance, 
a study by Hu and Yan (2022) employed ML algorithms for 
predictive analysis in tourism demand, demonstrating the 
technology’s capability to handle complex, nonlinear datasets 
effectively. Similar algorithms can be adapted for predictive 
maintenance in hotels, thereby enabling them to forecast 
equipment failures with high accuracy. The application of 
predictive maintenance goes beyond cost-saving; it is 
fundamentally about enhancing the customer experience. By 
almost entirely eliminating unplanned downtime, hotels can 
ensure that guests have a seamless and comfortable stay. Moreover, 
predictive maintenance allows for the optimization of repair 
schedules, ensuring that maintenance activities are carried out 
during off-peak hours, thereby minimizing disruptions to guests. 
Table 1 summarizes each imperative and its key concept. 

 
Table 1. Summary of the imperative of accurate demand forecasting. 

Research Context Key Concept 

Dynamic Pricing and Demand 
Forecasting 

Utilizes real-time data to adjust 
room rates; traditional methods 

lack accuracy. 

The ML Revolution in Forecasting 
ML offers new ways to forecast 
based on clustering and deep 

learning. 
Demand Forecasting Behind 

Traditional Models 
Hybrid models improve 
forecasting accuracy. 

Sentiment Analysis for Service 
Improvement 

ML models analyze customer 
reviews for service 

improvement. 
Transformative Solutions for 

Hotels and Resturants 
Insights from sentiment analysis 
tailor marketing and services. 

Personalized Customer 
Experience 

Deep customization based on 
behavior and preferences. 

Food and Beverage Management 
ML predicts food consumption 
and staffing needs to reduce 

waste. 
Combination of Forecasting and 

Sentiment Analysis 
ML suggests menu changes 

based on customer preferences. 

Predictive Maintenance 
Predictive algorithms reduce 
downtime by forecasting 

equipment failures. 

 
2.3 ML: A Paradigm Shift in Fraud Detection 

The study conducted by Hu and Yan (2022) employed ML 
algorithms for predictive analysis in tourism demand, 
demonstrating the technology’s capability to handle complex, 
nonlinear datasets effectively. While their study focused on 
demand prediction, the underlying ML models can be adapted for 
real-time fraud detection, offering a more dynamic and adaptive 
approach to identifying fraudulent activities. Indeed, ML offers a 
paradigm shift in how the hospitality industry approaches fraud 
detection. Unlike rule-based systems, ML algorithms can analyze 
vast amounts of transaction data in real-time to identify unusual 
patterns or anomalies. For instance, if a single credit card is used 
to book multiple rooms in different locations simultaneously, a ML 
algorithm can flag this activity as suspicious, triggering further 
investigation. The recent application of ML in fraud detection 
serves a dual purpose. First, it enhances the security measures of 
the establishment by identifying and mitigating risks in real-time. 
Second, it significantly reduces the number of false positives 
compared to traditional rule-based systems by enhancing 
customer trust. In other words, customers are more likely to 
return to an establishment if they are assured of the security of 
their transactions. 

 
3. ML-Driven Data Analytics in the Digital Era 

3.1 Overview of ML-Driven Data Analytics in Social Media Platforms 

Social media platforms are at the forefront of the new era of 
communication that the digital age has brought forth. 
Understanding and analyzing the enormous volumes of data these 
platforms produce has become crucial as their use and effect 
spread. As a result, the area of ML-driven data analytics in social 
media platforms was created with the goal of using social media 
data to derive relevant insights that can be used to guide decision-
making across a variety of industries (Sebei et al., 2018). Early 
social media platforms emerged in the early 2000s, ushering in a 
new era of communication and information dissemination for 
both individuals and organizations. Platforms like Facebook, 
Twitter, and Instagram underwent a metamorphosis from simple 
social media tools to powerful influencers on the general public, 
business models, and even political campaigns. These platforms’ 
user bases increased along with the amount of data they produced. 
Researchers and companies set out on missions to harness the 
power of this data after realizing its latent potential, which 
culminated in the invention of social media analytics (Batrinca & 
Treleaven, 2015). There are various social media analytics 
techniques depending on data types, purpose, and the nature of 
the task (Rahman & Reza, 2022) as shown in Figure 1. 
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Fig. 1. Taxonomy in social data analytics (Source: Rahman & Reza, 2022)

 

ML-driven data analytics in social media historically 
concentrated mostly on indicators like user engagement, follower 
count, and likes. However as the digital environment grew more 
sophisticated, so did the analytical methods. A significant 
transformation in ML-driven data analytics is exemplified by the 
shift from quantitative measures to qualitative insights. The 
employment of advanced tools and procedures by researchers 
allowed them to probe deeper into user feelings, behavioral 
patterns, and emerging trends (Choi et al., 2020). One of the 
earliest applications of ML-driven data analytics in social media 
platforms was in marketing, where companies used data to 
customize their plans, understand their audiences better, and 
improve campaigns for a higher return on investment. The 
potential of ML-driven data analytics in social media platforms 
extends beyond marketing to sectors like healthcare, banking, and 
transportation, which have all begun to realize the benefits of 
social media data. . The importance of ML-driven data analytics in 
capturing the zeitgeist of public engagement in science was 
underscored by a study by Rodrï guez et al. (2021). This study 
demonstrated the value of reflecting citizens’ voices in the digital 
era and introduced a method for ML-driven data analytics in social 
media that incorporated communicative content analysis (CCA). 

Analyzing extensive social media data and creating 
infographics of new mobility indicators and transportation trends 
is one of the most important themes in ML-driven data analytics 
in social media platforms. In effect, approximately 13 million 
tweets from North America were gathered over the course of 20 
days for a study by Alam et al. (2021) to determine how the public 
felt about new transportation trends like shared mobility, vehicle 
technology, and telecommuting. The study recorded spatio-
temporal disparities in social media user interactions and 
concerns about these patterns using natural language processing 
and data-driven methodologies. The findings showed that 
consumers had favorable opinions of shared transportation and 
vehicle technology but had more negative opinions of user fees 
and the built environment. Real-time monitoring of transportation 
trends and public mood can be extremely beneficial for 
transportation organizations, researchers, and professionals. 

The use of text mining in big data analytics is another new 
trend. By examining unstructured textual material to extract new 
knowledge and spot noteworthy patterns and correlations, text 
mining aims to maximize its potential. A thorough analysis of text 

mining research was carried out by Hassani et al. (2020), who 
looked at changes in the body of published literature over time. 
The study emphasized cutting-edge text mining methods and 
procedures used to examine a variety of data sources, including 
transcripts and speeches as well as emails, blogs, and social media 
platforms. The advantages of text mining, such as its capacity to 
unearth hidden insights and correlations, as well as the difficulties 
associated with data quality and ethical implications, were 
highlighted.  

One of the most classic and first business segments to use ML-
driven data analytics in social media is e-commerce. E-commerce 
businesses rely on the Internet for almost the entirety of their 
industry. Since TikTok has become a global sensation, coupled 
with the influence of Covid-19, many companies have started to 
sell their products online through live streaming and other means. 
ML-driven data analytics in social media platforms can help e-
commerce companies identify the target audience of the products 
they sell and new trends in the consumer market, thus ensuring 
that the company’s product development and sales strategies are 
always up to date. The creation of specialized tools and platforms 
for ML-driven data analytics in e-commerce has also been 
influenced by the growth of social media platforms like Twitter. 
“Twego Trending,” a platform created for analyzing and processing 
tweet data, was introduced by Karmalkar (2021). “Twego 
Trending” gives organizations with insights into how customers 
talk about their products by categorizing tweets into different 
hash statistics and visuals. These platforms are vital for social 
media and online businesses to gauge customer opinion and keep 
ahead of new industry trends, with Twitter boasting over 340 
million active users and approximately 500 million tweets 
produced daily. 

The popularity of an area in social media platforms can have 
a sizable impact on house prices in that area, for example, 
completion of prestigious schools and medical centers will 
increase the land prices, while an increase in crime in an area will 
pull the price down. This information is often relished by potential 
homebuyers on social media platforms. Moreover, user 
discussions on social media can help property developers to 
understand the types of homes that are most popular and the 
maintains that are most valued by tenants in the area. For example, 
in the north, heating and protection from the cold are most 
important, while in the south, air-conditioning and pest control 
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are more important. When a shipment leaves the supply section 
and begins its journey, much of the real-time shipment tracking 
information is not transmitted back to the hotel in a timely manner, 
and some of the more detailed information is not even reported. 
But with ML-driven data analytics in social media platforms, 
companies will have the opportunity to learn about mid-supply 
chain or delays at the downstream distributor or customer level 
and make targeted improvements. This ultimately strengthens 
supplier and supply chain management and maintains the good 
reputation of the organization. 

 
3.2 ML-driven Data Analytics Applications in Social Media 

ML-driven data analytics in social media platforms is a specific 
business analysis approach that has been applied by most 
customer-focused cooperations with the booming trend of 
internet involved business. ML-driven data analytics in social 
media platforms refers to the acquisition of a wide range of user 
data from social media and analyzing and interpreting the user’s 
usual and potential future behaviors in terms of traces of use, 
geographic location, demographic characteristics, etc., which 
ultimately assists companies in their decision-making and product 
launch strategies (Kwon et al., 2020). In the hospitality context, the 
sharing economy businesses and major hotels have widely used 
ML-driven data analytics approaches for their business and 
service innovation. 

 
3.2.1 User Group Analysis - Airbnb 

This analysis is based on demographic characteristics to classify 
users into different gender groups, age groups, education level 
groups and regional groups, thus helping enterprises to 
understand the interest preferences and consumption behavior 
characteristics of specific groups. Within hospitality, many 
businesses utilize user group analysis to enhance guest experience, 
tailor marketing strategies, and improve overall service delivery 
(Omidvar-Tehrani et al., 2019).  

With the increase in number of online users on social media 
apps such as Tiktok, Instagram, and Youtube, hospitality firms, 
including AirBnB have shown great success by utilizing user group 
analysis as one of several social media analytics tools. By utilizing 
user group analysis, Airbnb is able to understand traveler 
preferences, provide local experience recommendations, and 
optimize dynamic pricing strategies by collecting guest 
information from online and catering products or services based 
on users age, education group, gender, regional background, or 
any other categorical factor it may be interested in understanding 
(Li et al., 2023). 

 
3.2.2 User Feedback Analysis – Four Seasons Hotels 

This type of analysis refers to the analysis of user feedback on 
social media platforms about the company’s marketing activities 
and content, as well as feedback on the use of the company’s 
products, to determine whether the company’s promotional 
actions have an effective user reach, and to assist in the design and 
functionality of new products. The goal of user feedback analysis 
is to extract valuable insights that can inform decision-making, 
product/service improvements, and overall business strategies. 
Almost all service-oriented businesses actively look at feedback 
from guests in order to better understand a company’s strengths 
and weaknesses. The luxury hotel segment is no exception to this 
method. Four Seasons hotels, a global luxury hotel brand, use 
feedback analysis with guests post-stay, addressing concerns and 
expressing gratitude for positive feedback. This not only 
strengthens the relationship between the brand and its customers, 
but also allows the business to identify and resolve any recurring 
issues that may be affecting guests negatively. 

 
3.2.3 Potential User Analysis and Competitive Threat Analysis – 
Apartments by Marriott 

Potential user analysis involves the examination and evaluation of 
individuals or groups who have the potential to become users or 
customers of a product, service, or platform. This analysis aims to 
understand the characteristics, needs, preferences, and behaviors 
of these potential users. By identifying and analyzing this target 
audience, businesses can tailor their strategies to attract, engage, 
and retain these users effectively. Within the hospitality industry, 
Marriott is one example of a hotel brand that uses potential user 
analysis especially when launching a new segment within its 
diverse portfolio. For example, in November of 2022, Marriott 
launched Apartments by Marriott an upper-upscale to luxury 
segment brand offering apartments with separate living room, 
bedroom kitchen, and in-unit washer and dryer. In order for 
Marriott to successfully launch this brand, it must consider using 
potential user analysis, which involves identifying, the 
demographic of individuals who are likely interest in this product, 
understanding the behaviors of potential guests (such as 
preferences towards amenities or personalized services), creating 
segments within the primary target demand, and developing a 
value proposition that will resonate with the identified potential 
guests. 

Competitive threats analysis involves the assessment of 
potential challenges and threats posed by competitors in the 
marketplace. This analysis helps businesses understand the 
strengths, weaknesses, strategies, and potential moves of 
competitors that could impact their own market position. By 
anticipating competitive threats, companies can develop 
strategies to mitigate risks, differentiate their offerings, and 
maintain or enhance their competitive advantage. In a similar vein, 
by entering a new market with a new segment, Apartments by 
Marriott, Marriott International identifies key competitors in the 
local market and benchmarks according to price, amenities, and 
reviews through ML-driven data analytics techniques. By 
analyzing big data in social media and online platforms, Marriott 
International also conducts a SWOT analysis to identify areas 
where competitors may have advantages or disadvantages, and 
remains vigilant on emerging trends within the hospitality 
industry to understand when a product like Apartments by 
Marriott may be best suited to implement. 

 
3.2.4 Risk Control Analysis – Accor Hotels 

This type of analysis focuses on retrieving key phrases from the 
vast amount of content in social media to identify potential public 
risks and offenses faced by the business, thereby reducing the risk 
in the business operations. Risk control analysis is a crucial 
component of risk management, helping businesses make 
informed decisions to safeguard their operations and assets. Accor 
Hotels, a global hospitality brand, strategically employs Risk 
Control Analysis within its social media analytics framework to 
address potential challenges and enhance its online presence. The 
hotel chain identifies reputational risks by actively monitoring 
social media channels for guest feedback, both positive and 
negative. Additionally, Accor hotels monitors online data to 
mitigate potential reputational risks, security risks, and 
compliance risks. Additionally, ML-driven data analytics in social 
media are being used to provide a macro view of the entire chain 
of information about their products after they leave the supply 
side, including transport, distribution, after-sales, user feedback, 
real estate, chain management, and e-commerce. 

 
4. ML-driven Data Analytics Cases in the Hospitality Industry 

Hospitality companies that accept disruptive technologies are 
more likely to outperform competitors compared to those who 
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remain static (Lee et al., 2023). This is especially true within the 
hospitality industry as ML-driven data analytics is utilized across 
the industry, whether that may be in hotels, restaurants, or 
tourism (Buhalis et al., 2019). In this section, six hospitality 
related companies have been identified, each of which uses ML-
driven data analytics in Social media platforms differently to 
provide their company with a competitive edge. The following 
companies were selected as among the industry leaders in each 
respective field, whether that be hotels, F&B, or transportation. 
ML technologies in the hospitality industry are employed in a 
variety of applications, including dynamic pricing, demand 
forecasting, and personalized customer service through chatbots 
and AI assistants (Parvez, 2021) as shown in Figure 2. 

 
4.1 Marriott International 

Marriott International is a globally recognized hospitality 
company and one of the largest hotel chains in the world. With a 
vast portfolio of upscale and luxury hotels, Marriott International 
is renowned for providing exceptional lodging experiences to 
travelers across the globe. One reason many attributes Marriott 
International’s success is its marketing team’s ability to use 
customer feedback analysis (Jeong et al., 2023). Marriott 
International places significant emphasis on customer feedback 
analysis to continuously enhance its business operations. Through 
a robust system of gathering and analyzing customer reviews, 
comments, and surveys from various sources, including social 
media, online platforms, and direct interactions, Marriott gains 
valuable insights into guest experiences. For example, Marriott 
International implemented an AI-driven chatbot named 
“ChatBotlr” for their Aloft Hotels brand, which allowed guests to 
request services, get information, and even adjust room settings 
through their smartphones. This initiative was driven by data 
gathered from customer interactions and preferences, which were 
analyzed to understand the most common demands and 
expectations. These insights guide strategic decisions, allowing 
the company to pinpoint areas for improvement in service quality, 
amenities, and overall guest satisfaction. By proactively 
addressing concerns and making data-driven adjustments, 
Marriott not only elevates the guest experience but also 
strengthens customer loyalty, ultimately driving long-term 
success in the highly competitive hospitality industry. 

 
4.2 Four Seasons Hotels 

Four Seasons Hotels and Resorts is a prestigious luxury hotel 
brand known for its exquisite accommodations, exceptional 
service, and global presence. With a commitment to providing 
unparalleled hospitality experiences, Four Seasons has earned a 
reputation as a top choice for discerning travelers seeking opulent 
and memorable stays. One social media analytic strategy Four 
Seasons utilizes on a daily basis is personalized marketing 
campaigns. As a luxury company, being able to differentiate 
themselves from other luxury companies is critical for their 
overall success. Marketing teams across all locations analyze and 
research customer preferences via social media to understand 
what their target demand requires of them. By doing so, Four 
Seasons is able to accomplish several elements including: (1) 
improved customer engagement online, (2) enhanced customer 
loyalty, and (3) additional revenue. As a specific example, Four 
Seasons used data analytics to launch a customized room 
fragrance service, where guest preferences for scents were 
analyzed through feedback and social media engagement. This 
service began as a pilot in select locations, where guests could 
choose their room’s scent through an app. The success of the pilot, 
driven by positive feedback and increased customer satisfaction 
scores, led to a broader rollout to additional properties. Improved 
customer engagement online would be a natural reaction from 
consumers when they realize the individualized experience that 

has been offered which in turn can lead to more loyal Four Seasons 
customers. Finally, by identifying and offering personalized items 
that consumers request, Four Seasons opens the opportunity for 
additional revenue streams. 

 
4.3 InterContinental Hotels Group 

InterContinental Hotels Group (IHG) is a global hospitality 
company renowned for its extensive portfolio of well-known hotel 
brands. With a presence in over 100 countries, IHG operates and 
franchises a wide range of hotels, from luxurious to budget-
friendly, catering to diverse traveler preferences around the world. 
In order to remain competitive, IHG has implemented ML-driven 
data analytics in Social media platforms software to not only their 
customers, but also their competitors by using competitive 
intelligence to gain insights within local markets. Competitive 
intelligence is the process of gathering, analyzing, and interpreting 
information about competitors and industry trends to aid in 
developing a strategic advantage. Through competitive 
intelligence, IHG can do market analysis in certain markets to see 
if opening a property is feasible, as well as understand pricing, 
occupancy rates, and demographics. For instance, IHG employed 
ML algorithms to optimize its pricing strategy across different 
markets. This would become especially evident during major 
social or sporting events, where IHG used competitive intelligence 
gathered from ML-driven analytics to adjust room prices in real-
time across its properties in the host city, maximizing occupancy 
and revenue. This dynamic pricing strategy was informed by an 
analysis of competitor pricing, local demand forecasts, and 
customer booking patterns. Additionally, IHG can also compare 
KPIs between themselves and other local competitors to identify 
differences and work to either emphasis or improve certain points. 

 
4.4 TripAdvisor 

TripAdvisor is a widely recognized online platform and travel 
website that provides a comprehensive range of travel-related 
information and services. It offers user-generated reviews, ratings, 
and recommendations for hotels, restaurants, attractions, and 
travel experiences, serving as a valuable resource for travelers 
worldwide. One of the reasons for TripAdvisor’s huge success is 
due to their reputation management, which involves managing 
online reviews, social media presence of companies, and overall 
brand image. By doing this effectively, customers trust TripAdvisor 
whenever they post something about another hotel. Reputation 
management has two primary components including review 
monitoring and response and rating systems. In the past, 
TripAdvisor has implemented an advanced ML model to improve 
the accuracy of its “Travelers’ Choice Awards,” which recognize the 
best hotels and destinations based on user reviews and ratings. 
The model analyzed millions of reviews to identify patterns 
indicating exceptional quality and customer satisfaction. This use 
of ML helped TripAdvisor enhance the credibility of its awards and 
ensure they accurately reflected consumer preferences and 
experiences. Monitoring the reviews posted is a huge 
responsibility to ensure the content posted is credible and 
relatable to the company in question. Similarly, TripAdvisor 
encourages businesses to respond to reviews to increase 
engagement between consumers and businesses as well as 
maintain lines of communication, which can often be lost online. 

 
4.5 Ryanair 

Ryanair is a prominent Irish low-cost airline known for its 
extensive network of short-haul flights across Europe. With a 
reputation for offering budget-friendly fares and a “no-frills” 
approach, Ryanair has become one of the largest and most 
recognizable carriers in the region. Ryanair uses engagement 
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metrics, particularly on their social media channels to increase 
consumer engagement. This is often tracked through likes, 
comments, or shares and is an effective tool to identify key words 
or phrases used in certain posts, understand what consumers 
react to more, and ultimately create a successful social media 
campaign. The Ryanair Instagram page is a good example of a 
successful social media page utilizing engagement metrics by 
posting content in a modern way, capturing the attention of 
younger users online compared to traditional social media posts 
found on other company platforms. 

 
4.6 BurgerKing 

BurgerKing is a globally recognized fast-food restaurant chain 
renowned for its flame-grilled burgers and distinctive Whopper 

sandwich. With a presence in over 100 countries, Burger King is a 
leading player in the fast-food industry, known for its diverse 
menu and iconic “Have It Your Way” customization approach. 
Using geo-targeting, BurgerKing can analyze what users enjoy and 
find challenging by location in regard to their company and help 
address solutions. One example of this being successfully 
implemented is in Mexico City where BurgerKing began doing a 
promotion to deliver food to cars stuck in traffic within a certain 
distance to a restaurant. By analyzing user cell phones, BurgerKing 
could track where there are high concentrations of people on the 
road and send promotional ads through their phones to tempt 
consumers into ordering while they wait for their food. By 
identifying local problems and trends, BurgerKing is able to retain 
their market share and remain competitive with other large fast-
food chains. 

 

 

Fig. 2. ML-driven data analytics cases in hospitality management. 

 

 
5. Business Implications and Outcomes of ML and ML-driven 
Data Analytics in Hospitality Management 

5.1 Business Performance and Future Directions of ML and ML-
driven Data Analytics 

ML and ML-driven data analytics can play a critical role in 
enhancing business performance and enhancing current practices 
of hospitality firms in the following areas: customer engagement 
and personalization, real-time decision making and dynamic 
pricing, fraud detection and risk management, and optimized 
marketing strategies. 

First, ML algorithms can analyze the vast amounts of data 
generated through social media platforms to offer more 
personalized customer experiences. By leveraging ML to 

understand these sentiments and preferences, businesses can 
tailor their services and marketing messages with unprecedented 
precision. In fact, this level of personalization can lead to increased 
customer loyalty and higher revenue streams.  

Second, ML can further enhance the capabilities of ML-driven 
data analytics by enabling real-time decision-making. For example, 
dynamic pricing strategies in the hospitality industry can be fine-
tuned in real-time based on the latest consumer sentiments and 
trends captured through ML-driven data analytics in social media 
platforms. In the end, this real-time adaptability offers a twofold 
advantage. Indeed, it allows businesses to respond to market 
conditions almost instantaneously, while at the same time 
enabling more effective pricing strategies that maximize revenue 
without alienating potential customers.  

Third, is in the realm of fraud detection and risk management. 
ML algorithms can analyze transaction data in real-time to identify 
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unusual patterns or anomalies. When combined with ML-driven 
data analytics in social media platforms, these algorithms can also 
gauge public sentiment regarding security and trust, thereby 
allowing businesses to make data-driven decisions to enhance 
their security measures.  

Lastly, let’s delve into the optimization of marketing strategies, 
an area where the integration of ML and ML-driven data analytics 
in social media platforms truly shines. By analyzing consumer 
behavior and sentiments on social media platforms, ML 
algorithms can predict future consumer trends and preferences 
with a high degree of accuracy. This predictive capability enables 
the design of more effective and targeted marketing campaigns 
that resonate with the consumer, thereby increasing the likelihood 
of conversion and customer retention. A pretty straightforward 
example would be the case of Facebook, which leverages both ML-
driven data analytics in social media platforms and ML for content 
creation, as marketing, as well as recognition interfaces within 
consumer engagement. In that case, ML algorithms analyze user 
behavior and preferences to segment audiences, while ML-driven 
data analytics in social media platforms provide a macro view of 
consumer sentiment and trending topics. Together, these 
technologies enable entities such as Facebook’s Ad Manager to not 
only identify the right audience but also to deliver messages that 
resonate on a broader scale. 

This paper offers several critical values and insights that can 
serve as a foundation for future research in the application of 
Machine Learning (ML) and ML-driven data analytics within the 
hospitality industry. Firstly, it underscores the transformative 
potential of ML in enhancing personalized customer experiences. 
By integrating real-time data from various sources, future studies 
can develop more sophisticated models that predict and cater to 
individual guest preferences, thereby elevating customer 
satisfaction and loyalty. 

Secondly, this journal article highlights the importance of 
dynamic demand forecasting. It encourages future research to 
incorporate a broader range of external variables, such as 
economic indicators and global events, to improve the accuracy 
and reliability of forecasting models. This can help hospitality 
businesses optimize pricing strategies and inventory management, 
leading to increased operational efficiency and profitability.  

Thirdly, the exploration of ML-driven sentiment analysis 
provides a valuable framework for understanding customer 
feedback on a deeper level. Future research can build on this by 
incorporating multilingual and cross-cultural sentiment data, 
allowing global hospitality brands to better address the diverse 
needs and preferences of their international clientele. 

 
6. Conclusions 

Through meticulous research and analysis, the following points 
present the pivotal discoveries that not only shed light on the 
nuances of ML and ML-driven data analytics in social media 
platforms but also contribute significantly to our broader 
understanding of technology within hospitality. The key findings 
from this research are: 

• ML has transformed traditional business practices in the 

hospitality industry across areas like demand forecasting, 
predictive maintenance, and sentiment analysis, offering more 
optimized, accurate, and real-time solutions.  

• ML-driven data analytics in social media platforms has evolved 

from quantitative metrics to deriving qualitative, nuanced insights 
into consumer behaviors and preferences, enabling enhanced 
customer engagement.  

• The integration of ML and ML-driven data analytics in social 

media platforms creates significant synergistic effects for 
businesses, from highly personalized marketing to real-time 
decision-making to optimized fraud detection. 

In conclusion, innovative technologies like ML and emerging 
trends such as ML-driven data analytics in social media platforms 
have already begun reshaping the landscape of the hospitality 
industry. These advancements have provided businesses with the 
tools to better understand customer preferences, optimize 
operations, and enhance the overall guest experience. The 
significance of these technologies lies in their ability to drive 
efficiency, personalization, and competitiveness in an increasingly 
digital and data-driven world.  

Technology’s role in the hospitality industry is poised for 
continued growth and transformation. ML algorithms will become 
even more sophisticated, enabling hotels and restaurants to 
predict guest behavior, tailor services, and streamline operations 
with greater precision (Park et al., 2023). ML-driven data analytics 
in social media platforms will continue to offer invaluable insights 
into consumer sentiment, helping establishments make informed 
decisions and respond to customer feedback.  

As guests increasingly expect seamless digital experiences, 
from booking rooms to ordering meals, and everything in between, 
the integration of technology will become essential for staying 
competitive. The hospitality industry must adapt and embrace 
these innovations to remain relevant and meet the evolving needs 
and expectations of its patrons. In this dynamic landscape, the 
fusion of innovative technology and hospitality will not only drive 
profitability but also elevate the quality of service, ultimately 
creating a win-win scenario for businesses and their guests. Hence, 
technology’s continued growth and significance in the hospitality 
sector are undeniable, and those who harness its potential are 
poised to thrive in the years to come (Park et al., 2023). 
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