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Abstract 

The hospitality sector is in the process of undergoing a revolution fueled by Artificial Intelligence (AI) and Big Data, 

which empowers companies to better forecast and respond to consumer behavior. Data-driven methods such as AI-based 

analytics and predictive modeling have provided hotels, as well as restaurants, with a better understanding of the outlook 

of their customers, thus allowing them to deliver more tailored services and enhance operational efficiency. Major brands 

in the industry, such as Hilton and Marriott, are taking advantage of AI-based customer feedback management as well as 

chatbot technologies. Meanwhile, fast food giant McDonald’s leverages the power of AI to guarantee the freshness of its 

offerings by real-time modifying placement. Furthermore, the use of AI-based sentiment analysis and dynamic pricing 

strategies is revamping the management of reputation as well as revenue maximization in the industry. Surprisingly, the 

hybrid model of service has become a top favorite when it comes to preference among customers, with AI leaving the 

backend automated while not getting the front place or replacing the human interface. Based on survey reports, AI-based 

customer services are more permissible by customers rather than having a human being, but they would prefer human 

touch in personalized interaction. AI is destined to increase with the passage of time, but the usage of advanced Natural 

Language Processing and machine learning would be the key in bridging the gap between automation as well as 

emotion. Strategies such as these assist in mapping how AI as well as Big Data can be used in the industry of hospitality 

in a bid to ameliorate customer satisfaction, assist business operations in becoming more efficient, as well as generate 

more revenues. 
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Introduction 

The hospitality sector is experiencing unprecedented transformation fueled by the adoption of digital technologies, 

namely Artificial Intelligence (AI) and Big Data. These technologies are transforming the way organizations gain insight 

from and act on the behavior of guests, ranging from upscale hotels to fast food restaurants. Through the use of massive 

databases and advanced systems, companies can gain a greater insight into customers' taste, forecast future action, and 

offer highly personalized experiences. Artificial Intelligence-solutions help organizations to foresee customer demand 

before they express it, while Big Data supports cross-functional decision-making through data-driven decisions. Hilton 

Hotels, for example, has implemented AI technology to analyze customer reviews in real-time, hence enabling the 

organization to personalize services according to current reviews and needs (White & Garcia, 2022).  

Marriott International, on the other hand, has implemented AI-powered chatbots to help customers book, check-in, and 

receive personalized suggestions, which has really boosted customer satisfaction (Smith, 2021). The food industry also is 

adopting these technologies. McDonald's, for instance, uses artificial intelligence to optimize the flow of drive-thru to 

boost efficiency by analyzing previous orders and suggesting products based on previous orders (Johnson & Patel, 2021). 

In the same way, travel websites like Expedia and Booking.com use AI-powered algorithms that analyze user behavior, 

provide personalized travel recommendations, boost user experience, and improve booking conversions (Lee, 2023).  

Ultimately, with the help of AI and Big Data, hospitality brands can maximize prices, improve services, streamline 

operations, and optimize the efficiency of their marketing. This chapter explores the ways in which AI and Big Data are 

strategically applied in the areas of anticipating consumer behavior—highlighting the application of customer insights, 

chatbot integration, and predictive analytics in the provision of personalized guest experiences. 
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How Hotels and Restaurants Use AI for Consumer Insights 

The hospitality sector is witnessing a digital revolution, and Artificial Intelligence (AI) and Big Data are leading the 

revolution in changing how companies predict and respond to customers' trends. From luxury hotels to value restaurants, 

these technologies are changing the game by providing increased customer understanding, need foresight, and hyper-

personalization. AI-powered analytics help in predicting what the customer is going to need even before the customer 

asks for it, and Big Data provides the basis for strategic decision-making. 

The Role of Chatbots and Virtual Assistants in Customer Service 

The hospitality industry is undergoing a digital revolution, with Artificial Intelligence (AI) and Big Data leading the way 

in transforming how businesses predict and respond to consumer behavior. From luxury hotels to budget-friendly 

restaurants, these technologies are reshaping the landscape by enabling deeper customer insights, anticipating 

preferences, and delivering hyper-personalized experiences. AI-powered analytics help businesses understand what 

customers want before they even ask, while Big Data provides the foundation for strategic decision-making. 

Key Ways AI and Big Data Are Transforming Hospitality 

1. Personalized Guest Experiences 

o Hilton Hotels has integrated AI-driven customer feedback analysis to tailor guest experiences based on 

real-time reviews and preferences (White & Garcia, 2022). 

o AI tracks guest preferences such as room temperature settings, pillow choices, and dining habits, 

ensuring a personalized experience that boosts customer satisfaction and loyalty. 

o Restaurants like McDonald’s use AI-powered menu boards that adapt dynamically based on time of 

day, weather conditions, and customer purchase trends, enhancing sales and customer convenience 

(Johnson & Patel, 2021). 

2. AI-Powered Chatbots and Virtual Assistants for Seamless Customer Interaction 

o Marriott International employs AI-driven chatbots to assist guests with booking, check-in, and 

personalized recommendations, significantly improving response times and guest satisfaction (Smith, 

2021). 

o These chatbots provide real-time answers to common queries, reducing the workload on human staff 

and ensuring a seamless customer experience. 

o Hyatt Hotels has incorporated AI-driven virtual assistants that handle customer inquiries related to 

reservations, room services, and FAQs, streamlining operations and minimizing human intervention 

(Brown & Lee, 2022). 

o Food delivery services, such as Domino’s Pizza, leverage AI-powered voice ordering systems to take 

customer orders, process requests, and track deliveries in real time, improving operational efficiency 

and reducing errors (Patel, 2023). 

3. Sentiment Analysis for Reputation Management 

o Hospitality brands like Marriott and Hyatt utilize AI-driven sentiment analysis to monitor guest 

feedback from platforms such as TripAdvisor and Google Reviews (Lee, 2023). 

o AI helps identify positive and negative trends in reviews, allowing businesses to address service gaps 

proactively and maintain a strong brand reputation. 

o For example, Expedia’s AI-powered virtual assistant provides multilingual customer support and 

sentiment analysis to gauge customer satisfaction across different regions (Garcia & Chen, 2021). 

4. Dynamic Pricing Strategies 

o Airbnb leverages machine learning algorithms to analyze booking trends, competitor pricing, and 

demand fluctuations, allowing hosts to adjust their rates dynamically for optimal occupancy and 

revenue (Brown & Chen, 2022). 

o High-end restaurants also utilize AI to optimize menu pricing based on inventory levels, peak dining 

hours, and seasonal trends. 
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o Airlines, such as Delta and Emirates, implement AI-driven dynamic pricing models to adjust ticket 

prices based on booking patterns, demand forecasts, and competitor strategies, ensuring maximum 

profitability (Jones, 2023). 

5. Enhanced Operational Efficiency 

o AI-driven automation assists with inventory management, staff scheduling, and service optimization, 

reducing operational costs while improving overall efficiency. 

o Hotels use predictive maintenance powered by AI to detect potential issues in equipment such as 

HVAC systems, minimizing downtime and improving guest comfort. 

o For instance, the Wynn Las Vegas hotel integrates AI-powered voice assistants into its rooms, enabling 

guests to control lighting, temperature, and entertainment features through voice commands, enhancing 

guest convenience and reducing energy consumption (Clark, 2022). 

By leveraging AI-driven insights and predictive analytics, hospitality brands can optimize pricing, enhance guest 

experiences, streamline operations, and improve marketing effectiveness. This chapter explores how AI and Big Data are 

used to predict consumer behavior, with a focus on customer insights, chatbot technology, and predictive analytics for 

personalized offerings. 

Predictive Analytics for Personalized Offers 

Predictive analytics is a powerful AI-driven tool that helps hospitality businesses anticipate customer behavior, optimize 

marketing campaigns, and deliver personalized services. By analyzing historical data, businesses can better understand 

guest preferences and provide tailored experiences that enhance satisfaction and loyalty. 

1. Targeted Marketing Campaigns 

o Hotels and restaurants leverage predictive analytics to segment their customer base based on travel 

history, spending habits, and service preferences. 

o This data-driven approach enables businesses to create personalized marketing campaigns, such as 

exclusive discounts for loyal customers or customized vacation packages. 

o For instance, Marriott Bonvoy utilizes predictive analytics to send personalized email promotions, 

ensuring that guests receive offers tailored to their past travel experiences and preferences (Anderson, 

2022). 

o This strategic approach not only enhances customer engagement but also increases the likelihood of 

repeat bookings. 

2. AI-Driven Recommendation Engines 

o Similar to how Netflix suggests content based on viewing history, AI-powered recommendation 

engines in hospitality suggest relevant services and experiences based on past interactions. 

o These intelligent systems analyze customer data to offer tailored suggestions that enhance the overall 

experience. 

o For example, OpenTable employs AI to recommend restaurants based on previous reservations, dining 

habits, and peer reviews (Williams, 2023). 

o Likewise, luxury resorts use AI to suggest personalized spa treatments, recreational activities, and 

dining options that align with a guest’s individual preferences. 

3. Demand Forecasting for Operational Efficiency 

o Predictive analytics plays a crucial role in demand forecasting, helping hotels and restaurants optimize 

staffing levels, inventory management, and service operations. 

o By analyzing historical data and market trends, businesses can anticipate peak seasons, cancellation 

rates, and guest preferences, leading to better decision-making. 

o For example, IHG Hotels & Resorts uses AI-driven forecasting tools to predict occupancy rates, 

ensuring that resources are allocated efficiently (Miller & Brown, 2022). 

o This proactive approach minimizes operational costs while maximizing service quality, ultimately 

improving overall guest satisfaction. 
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By leveraging AI-driven insights and predictive analytics, hospitality brands can optimize pricing, enhance guest 

experiences, streamline operations, and improve marketing effectiveness. This chapter explores how AI and Big Data are 

used to predict consumer behavior, with a focus on customer insights, chatbot technology, and predictive analytics for 

personalized offerings. 

Objective: 

• To assess customer satisfaction levels with AI-powered customer service in the hospitality industry, focusing on 

effectiveness, responsiveness, and personalization. 

• To evaluate customer preferences between AI-driven interactions and traditional human service in the 

hospitality industry, with emphasis on service personalization and emotional engagement. 

Hypothesis: 

H1: There is no significant difference in customer satisfaction between AI-powered services and traditional hospitality 

services. 

H2: Customers do not have a significant preference between AI-driven and human-delivered hospitality services. 

Research Methodology: 

The survey conducted among 50 participants provides valuable insights into customer perceptions .of AI-powered 

customer service in the hospitality industry. 

1. AI Customer Service Experience Ratings: 

Customer satisfaction with AI-powered services in hospitality largely depends on the effectiveness, responsiveness, and 

personalization of AI interactions.Studies by Buhalis and Leung (2018) suggest that while AI is excellent for standard 

queries, it struggles with nuanced human emotions and complex service issues, leading to customer frustration in some 

cases. 

Table 1.1:  AI Customer Service Experience Ratings in Hospitality 

Rating 
Number of 
Respondents Percentage (%) 

Excellent 14 28% 

Good 18 36% 

Average 10 20% 

Poor 6 12% 

Very Poor 2 4% 

 

 

Fig. 1.1 Graph of AI Customer Service Experience Ratings in Hospitality 
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Participants were asked to rate their experience with AI-powered customer service in hospitality. The data reveals that a 

majority of respondents (64%) rated their experience with AI in hospitality as either Excellent (28%) or Good (36%), 

indicating a largely positive reception. However, 20% of participants found AI customer service to be Average, while a 

smaller portion (16%) rated it as Poor or Very Poor, highlighting areas where AI still struggles, such as personalized 

engagement and issue resolution.2. Preference for AI v/s Human Interaction (in percentage form) 

2. Participants were asked whether they preferred AI-driven interactions or human service in hospitality: 

Tussyadiah (2020) highlights the increasing integration of AI and human collaboration in hospitality, emphasizing that 

AI should improve efficiency while maintaining the essential human touch in service interactions. 

Table 1.2 Preference AI-driven interactions or human service in hospitality 

Preference 
Number of 

Respondents Percentage (%) 

Prefer AI over human staff 9 18% 

Prefer human staff over AI 15 30% 

Prefer a hybrid approach 26 52% 

 

Fig. 1.2: Graph of Preference AI-driven interactions or human service in hospitality 

When asked about their preference for AI versus human interaction, 52% of respondents favored a hybrid approach, 

suggesting that AI should complement human staff rather than replace them. While 30% of participants still prefer 

human staff, only 18% were comfortable with fully AI-driven service. This indicates that while AI is gaining acceptance, 

many customers still value human interaction for a more personalized and empathetic experience. 

Data Analysis: 

H1: There is no significant difference in customer satisfaction between AI-powered services and traditional 

hospitality services. 

Test to Use: Chi-Square Goodness of Fit 

Since customer satisfaction ratings are categorical (Excellent to Very Poor), the Chi-Square Goodness of Fit Test is a 

suitable choice. 

Table 1.3Chi-square test:Preference for AI-driven interactions or human service in hospitality 

Rating O (Observed) E (Expected) (O - E)^2 / E 

Excellent 14 10 (4)^2 / 10 = 1.6 

Good 18 10 (8)^2 / 10 = 6.4 

Average 10 10 (0)^2 / 10 = 0.0 

Poor 6 10 (–4)^2 / 10 = 1.6 
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Very Poor 2 10 (–8)^2 / 10 = 6.4 

    Total 16 

Results of Hypothesis 1 Testing 

H1: Customer Satisfaction Levels with AI Services 

• Chi-square Statistic = 16.00 

• p-value = 0.003 

Interpretation: Since the p-value is less than 0.05, we reject the null hypothesis (H0). 

This means there is a statistically significant difference in customer satisfaction levels with AI-powered services. The 

distribution is not uniform — more respondents are inclined toward "Good" and "Excellent." 

H2: Customers do not have a significant preference between AI-driven and human-delivered hospitality services. 

Test to Use: Chi-Square Test of Independence 

• Since the preferences are categorical (AI, human, hybrid), use a Chi-Square Test to see if the observed 

distribution of preferences differs significantly from a uniform (equal preference) or expected theoretical 

distribution. 

Table 1.4Chi-Square Test: Preference AI-driven interactions or human service in hospitality 

Preference O (Observed) E (Expected) (O - E)^2 / E 

Prefer AI 9 16.67 (−7.67)^2 / 16.67 ≈ 3.53 

Prefer 
Human 

15 16.67 (−1.67)^2 / 16.67 ≈ 0.17 

Prefer 
Hybrid 

26 16.67 (9.33)^2 / 16.67 ≈ 5.22 

    Total 8.92 

 

Results of Hypothesis 2 Testing 

H2: Customer Preference Between AI and Human Services 

• Chi-square Statistic = 8.92 

• p-value = 0.005 

Interpretation: Again, the p-value is less than 0.05, so we reject the null hypothesis (H0). 

This indicates a significant difference in customer preferences, with most preferring a hybrid approach (52%). 

Summary for Reporting 

• H1 is rejected: Customer satisfaction is not evenly distributed across rating categories; AI services are generally 

well received, but not universally. 

• H2 is rejected: Customers show a clear preference, with a majority favoring hybrid service over strictly AI or 

human-only interactions. 

Conclusion 

The findings emphasize the need for a balanced AI-human service model in the hospitality industry. While AI-powered 

customer service enhances efficiency, reduces costs, and provides real-time assistance, it should not replace human 

interactions entirely. Instead, hospitality businesses should integrate AI to handle routine inquiries, automate repetitive 

tasks, and assist in predictive analytics, while human staff should focus on high-touch interactions that require emotional 

intelligence and personalized engagement. 

As AI technology continues to evolve, future advancements in Natural Language Processing (NLP) and machine learning 

may help bridge the emotional gap in AI-human interactions. However, for now, businesses should strategically 

implement AI in ways that enhance the overall customer experience without eliminating the human element. By 
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leveraging AI for operational efficiency and humans for empathetic engagement, the hospitality industry can ensure 

higher customer satisfaction, improved brand loyalty, and a seamless service experience. 

Limitations  

Despite the growing adoption of AI and Big Data in the hospitality sector, this study has certain limitations. First, the 

sample size used in the customer survey was relatively small and may not fully represent the diverse range of customer 

experiences across different geographic regions and market segments. Second, the study focused primarily on well-

established brands like Marriott, Hilton, and McDonald’s, potentially overlooking how smaller or independent hospitality 

providers are integrating AI into their operations. Additionally, while customer satisfaction with AI tools was assessed, 

the emotional and psychological dimensions of AI-human interaction remain underexplored, particularly in cases 

involving complex service requests or culturally sensitive issues. 

Future Research: 

Future studies should consider expanding the research scope to include a broader demographic and geographic 

population, allowing for more generalizable findings. Comparative analysis between AI adoption in luxury versus budget 

hospitality segments could also yield valuable insights. Moreover, longitudinal studies could help understand the 

evolving nature of AI-human collaboration as technology advances, especially in areas like Natural Language Processing 

(NLP) and emotional AI. It is also recommended to explore the impact of AI on employee roles and organizational 

culture within the hospitality industry, ensuring that technological advancement supports—not displaces—human capital. 

References 

1. Anderson, P. (2022). Predictive analytics in hospitality: Enhancing marketing strategies. Journal of Hospitality 

Marketing, 17(3), 45-60. 

2. Brown, J., & Johnson, M. (2020). AI in the Food Industry: Transforming Customer Interactions. Journal of 

Hospitality and Tourism Innovation, 14(2), 45-58. 

3. Brown, L., & Lee, K. (2022). AI-driven virtual assistants in hotel management: Enhancing efficiency and 

customer satisfaction. International Journal of Hospitality Innovations, 20(2), 67-83. 

4. Buhalis, D., & Leung, R. (2018). Smart hospitality: Interconnectivity and interoperability towards an ecosystem. 

International Journal of Hospitality Management, 71, 41-50.  

5. Clark, R. (2022). AI-powered smart hotel rooms: The future of guest convenience. Smart Hospitality Journal, 

17(1), 39-52. 

6. Davis, R. (2022). Chatbots in Hospitality: Breaking Language Barriers. Hospitality Review, 27(3), 33-47. 

7. Garcia, P., & Chen, Y. (2021). Sentiment analysis and AI-driven multilingual support in travel services. Travel 

Tech Research, 19(3), 77-89. 

8. Harris, T. (2021). Predictive Analytics for Hotels: Enhancing Demand Forecasting. International Journal of 

Hotel Management, 38(1), 22-39. 

9. Ivanov, S., & Webster, C. (2019). Adoption of robots, artificial intelligence, and service automation by travel, 

tourism, and hospitality companies. International Journal of Contemporary Hospitality Management, 31(1), 

249-268.  

10. Johnson, M., & Patel, R. (2021). AI-powered recommendations in the food industry: The McDonald’s case 

study. Food Service Technology Journal, 15(4), 41-57. 

11. Lee, S. (2023). AI-driven marketing in the hospitality sector: Predicting customer preferences. Journal of 

Hospitality Technology, 19(4), 22-38. 

12. Lee, S. (2023). Personalized Marketing in the AI Era: Case Study on Marriott Bonvoy. Marketing and 

Technology Journal, 19(4), 12-28. 

13. Miller, P., & Clark, H. (2021). Smart Assistants in Luxury Hotels: The Future of Customer Service. Luxury 

Hospitality Insights, 10(5), 67-82. 

14. Patel, D. (2023). AI in food delivery services: Enhancing accuracy and speed. Restaurant Technology Review, 

21(3), 55-69. 

15. Smith, A. (2021). AI Chatbots in the Hotel Industry: Enhancing Guest Experience. Travel and Tourism 

Technology, 16(4), 55-72. 



Journal of Informatics Education and Research 
ISSN: 1526-4726 
Vol 5 Issue 4 (2025) 
 

312 http://jier.org 

16. Taylor, C. (2022). AI-Powered Recommendations: Transforming Restaurant and Travel Experiences. 

Hospitality Data Analytics, 21(2), 77-89. 

17. Tussyadiah, I. (2020). A review of research into automation in hospitality and tourism: Launching the Annals of 

Tourism Research Curated Collection on Artificial Intelligence and Robotics in Tourism. Annals of Tourism 

Research, 81, 102883.  

18. White, B., & Garcia, L. (2022). Sentiment analysis in hospitality: Leveraging AI for guest satisfaction. 

Customer Experience Journal, 14(2), 22-38. 

19. Wirtz, J., Patterson, P. G., Kunz, W. H., Gruber, T., Lu, V. N., Paluch, S., & Martins, A. (2018). Brave new 

world: Service robots in the frontline. Journal of Service Management, 29(5), 907-931. 


