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Abstract: Utilizing machine learning (ML) in different sectors is transforming conventional 

methods, enhancing productivity, and encouraging creativity. In the field of manufacturing, ML 

algorithms are improving predictive maintenance, streamlining supply chains, and enhancing 

quality control with sophisticated data analysis techniques. The healthcare industry utilizes ML for 

precision medicine, predictive diagnostics, and patient monitoring, leading to improved patient 

results. ML is advantageous in financial services for identifying fraud, automating trading, and 

enhancing customized banking interactions. The retail and e-commerce sectors are incorporating 

ML for managing inventory, predicting demand, and tailoring marketing tactics, leading to 

improved customer satisfaction and operational effectiveness. In the energy sector, ML plays a 

crucial role in enhancing energy efficiency, forecasting equipment malfunctions, and incorporating 

sustainable energy resources. The transportation and logistics sector utilizes ML for optimizing 

routes, forecasting demand, and developing autonomous vehicle technology, leading to lower 

operational expenses and improved safety. ML benefits the agriculture sector by enabling precision 

farming, monitoring crop health, and predicting yields, which helps advance sustainable 

agricultural practices. In the construction industry, ML helps with managing projects, evaluating 

risks, and implementing advanced construction methods to increase project efficiency and safety.  

Keywords: Artificial intelligence, Machine learning, Applications, Neural networks, Construction 

industry, Healthcare, E-commerce. 

 

Citation: Rane, N. L., Mallick, S. K., Kaya, O., & Rane, J. (2024). Applications of machine 

learning in healthcare, finance, agriculture, retail, manufacturing, energy, and transportation: A 

review. In Applied Machine Learning and Deep Learning: Architectures and Techniques (112-

131). Deep Science Publishing. https://doi.org/10.70593/978-81-981271-4-3_6  

 

Deep Science Publishing  

https://doi.org/10.70593/978-81-981271-4-3_6 

mailto:1nitinrane33@gmail.com
https://doi.org/10.70593/978-81-981271-4-3_6


  

113 

 

6.1 Introduction  

Machine Learning (ML) has become a game-changing technology in different sectors, 

transforming conventional procedures and facilitating the creation of groundbreaking 

solutions (Xu & Saleh, 2021; Dhall et al., 2020). This progress is a result of the rapid 

increase in data creation and the simultaneous development of computing capabilities, 

enabling algorithms to analyze large datasets and make precise predictions or choices 

without needing direct programming (Xu & Saleh, 2021; Shehab et al., 2022; Sharma et 

al., 2020; Bertolini et al., 2021). ML has a wide range of uses in areas such as construction, 

manufacturing, healthcare, finance, and marketing, all taking advantage of its special 

capability to uncover valuable information from large and intricate data sets (Sharma et 

al., 2020; Garg et al., 2022; Kang et al., 2020; Rahmani et al., 2021). ML methods are 

used in the manufacturing industry to improve predictive maintenance, streamline 

production schedules, and enhance quality control processes (Sharma et al., 2020; Sun et 

al., 2021; Sarker, 2021; Jain, 2020). ML models can forecast machinery failures in 

advance by examining past data from equipment and production lines, ultimately lowering 

maintenance expenses and minimizing downtime. In addition, ML algorithms make it 

easier to improve supply chains by predicting demand more precisely, leading to better 

inventory control and decreased waste. The healthcare sector has been significantly 

influenced by ML (Garg et al., 2022; Alanne & Sierla, 2022; Lei et al., 2020; Hopf & 

Reifenrath, 2020). ML applications are changing patient care, from diagnostic tools for 

early disease detection to personalized treatment plans for individual needs (Dahiya et al., 

2022; Avci et al., 2021; Mowbray et al., 2022). Forecasting through advanced data 

analysis in the healthcare industry can predict the spread of diseases, optimize the use of 

hospital resources, and enhance the overall provision of medical care. In the financial 

sector, ML is leveraged for fraud detection, risk management, and algorithmic trading 

(Garg et al., 2022; Fathi et al., 2020; Sharma et al., 2020; Jain et al., 2021). Financial 

institutions use ML models to identify unusual patterns in transaction data that could 

indicate fraudulent activities (Sharma et al., 2020; Bertolini et al., 2021; Zhu et al., 2022; 

Field et al., 2021; Cioffi et al., 2020). Additionally, these models help in assessing credit 

risks more accurately and in devising trading strategies that can adapt to market conditions 

in real-time. Marketing and customer service have also seen significant enhancements 

through the use of ML (Marian & Tremmel, 2021; Goh et al., 2021; Myszczynska et al., 

2020). Personalization engines powered by ML analyze customer behavior to recommend 

products and services tailored to individual preferences, thereby increasing customer 

engagement and satisfaction. Chatbots and virtual assistants, driven by natural language 

processing and ML, provide real-time customer support, improving response times and 

service quality. 
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Despite the extensive research and numerous applications of ML across different 

industries, there remain challenges and opportunities that need further exploration. This 

research work aims to contribute to the existing body of knowledge by conducting a 

comprehensive literature review, identifying key trends and patterns through keyword co-

occurrence and cluster analysis, and providing insights into future directions for ML 

applications in industry. 

Significant contribution of this study: 

⚫ Carries out an extensive examination of previous research on the utilization of ML 

in different sectors, emphasizing important discoveries and areas lacking in current 

studies. 

⚫ Analysis of keyword co-occurrence involves examining the occurrence and 

connections between keywords in order to pinpoint new themes and patterns in 

research. 

⚫ Uses cluster analysis to group and explain the various uses of ML, providing a 

systematic understanding of how it affects various industries. 

 

6.2 Methodology 

The research builds upon a literature review to identify and synthesize existing knowledge 

on ML applications in various industries. A systematic search was carried out across 

various academic databases like IEEE Xplore, ScienceDirect, and Google Scholar. The 

search approach included the utilization of particular terms like "machine learning," 

"applications," "industry," "manufacturing," "healthcare," "finance," and "construction." 

The criteria for inclusion were determined to focus on peer-reviewed articles in journals, 

conference papers, and review articles published in the past decade. An analysis of 

keywords was conducted to discover the commonly used terms associated with machine 

learning applications across different sectors. The chosen articles were brought into a 

bibliometric software tool and the keywords were extracted and analyzed. This procedure 

assisted in recognizing the fundamental themes and patterns present in the literature. The 

frequency and distribution of keywords gave us an understanding of the main areas where 

ML is applied and drew attention to new topics in the field. A co-occurrence analysis was 

carried out to investigate the connections between various keywords and concepts found 

in the chosen literature. The co-occurrence matrix was created with the same bibliometric 

software to illustrate the relationships among keywords. This study aided in 

comprehending the interconnections of different ML applications in varied industries. 

Cluster analysis was used to group the literature into different categories according to the 

co-occurrence information.  
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6.3 Results and discussions 

Co-occurrence and cluster analysis of the keywords used in ML applications  

Fig. 6.1 presents a detailed visual depiction of the co-occurrence and cluster analysis of 

different keywords related to the topic. This complex network of linked terms offers 

valuable insights into the relationships between various concepts in ML, creating specific 

groups that showcase different areas of application and research interests. The focal point 

of this diagram is the key term "machine learning," which acts as the central point of the 

network. This central location highlights the crucial importance of machine learning as a 

fundamental concept that many related keywords and themes revolve around. The wide 

range of applications and significant research attention across different fields demonstrate 

the importance of "machine learning." 

Cluster 1: Machine Learning and Associated Methods (Red Cluster) 

The primary focus of the red cluster is mainly on core machine learning methodologies 

and techniques. Words like "machine-learning," "learning systems," "optimization," and 

"machine learning models" are closely interconnected, showing a strong correlation 

between these ideas. This group recommends concentrating on the theoretical and 

technical elements of machine learning, including optimization algorithms, learning 

approaches, and model creation. Including terms such as "forecasting," "data 

management," and "performance" highlights the focus on enhancing the effectiveness and 

precision of machine learning models in predictive analytics. In this grouping, "neural 

networks," "deep learning," and "artificial neural networks" are also prominently featured, 

underscoring their importance as categories within machine learning. The close 

relationship between "convolutional neural networks" and "remote sensing" implies 

particular uses of neural networks in areas that involve analyzing image and spatial data. 

Group 2: Advanced Learning and Brain-like Networks (Blue Cluster) 

The primary focus of the blue cluster is on "deep learning" and its related approaches. The 

cluster is mainly defined by terms like "convolutional neural network," "transfer 

learning," "feature extraction," and "network architecture," showcasing the complex 

interconnections in the field of deep learning. The main focus of this group is advanced 

neural network structures and their use in tasks that need high-level feature extraction and 

pattern recognition, like computer vision and image analysis. The strong connection 

between deep learning techniques and their use in managing large datasets, numerical 

simulations, and remote sensing technologies is evident in the inclusion of terms like "data 

set," "numerical model," and "remote sensing" within this group. This cluster focuses on 
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how deep learning is used to process complex data types and its importance in different 

scientific and industrial applications. 

 
Fig. 6.1 Co-occurrence analysis of the keywords used in ML applications 

Cluster 3: Green Cluster focusing on Algorithms and Predictive Models 

The green cluster is known for its emphasis on algorithms and how they are used in 

predictive modeling. The terms "algorithms," "prediction," "classifier," "support vector 

machine," and "random forest" are highlighted. This group showcases the variety of 

algorithms used in machine learning to create predictive models and classifiers. The 

frequent presence of "accuracy," "diagnosis," "risk assessment," and "genetics" in this 

group indicates that these algorithms are widely utilized in health-related areas, especially 

in studies focusing on diagnostic accuracy and genetic research. The presence of words 

like "human," "adult," "female," and "male" shows the importance of machine learning 

algorithms in studying demographics and groups, highlighting their usefulness in 

personalized healthcare and medical studies. The connection between "receiver operating 

characteristics" and "predictive model" emphasizes the significance of assessing model 

performance with suitable metrics. 

Cluster 4: Applications relating to humans and health (Green Cluster) 
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Another important feature of the green group is its focus on applications related to humans 

and health. Words such as "humans," "adults," "females," "males," and "diagnostic 

imaging" group together, indicating the prevalent application of ML in medical and 

healthcare environments. The frequent combination of "procedures," "training," 

"diseases," and "diagnostic test accuracy study" highlights the importance of ML in 

enhancing diagnostic procedures, medical training, and disease prediction. This group 

shows how ML and healthcare intersect, with a significant focus on using ML methods to 

improve medical results, enhance diagnostic accuracy, and customize treatment plans. 

The inclusion of "cohort analysis" and "retrospective study" highlights the use of ML in 

examining past patient data to discover patterns and guide future healthcare strategies. 

The network diagram clearly shows how ML acts as a central hub linking various concepts 

and applications. The unique groups identified in co-occurrence analysis offer important 

information about the ML research field, highlighting key areas like fundamental 

methods, advanced deep learning techniques, creating algorithms, and healthcare 

applications. The primary concentration of the red cluster on basic ML methods and 

improvements underscores the ongoing commitment to improve model effectiveness and 

productivity. The focus of the blue cluster on deep learning and neural networks indicates 

a rising interest in sophisticated architectures that can process various types of complex 

data. The green cluster's emphasis on both algorithms and health-related applications 

highlights how ML can be versatile in tackling different predictive modeling challenges 

and enhancing healthcare results. These clusters not only represent the present condition 

of ML research but also indicate possible paths for future investigation. An example is 

the merging of ML and healthcare, which shows a hopeful path for creating new 

diagnostic tools and individualized treatment plans. Likewise, progress in deep learning 

methods might result in advancements in areas that demand complex data analysis and 

pattern recognition. 

Impact of ML on emerging technologies 

ML is the force behind the swift progress in artificial intelligence (Dhall et al., 2020; 

Shehab et al., 2022; Raghunathan & Priyakumar, 2022; Pal & Sharma, 2021). AI systems, 

fueled by ML algorithms, are able to acquire knowledge from data, adjust to new data, 

and complete tasks that previously needed human intelligence (Ezugwu et al., 2022; 

Hurbean et al., 2021; Stafford et al., 2020). This involves NLP, computer vision, and 

autonomous decision-making. The incorporation of ML in artificial intelligence has 

resulted in the creation of advanced systems like virtual assistants (e.g., Siri, Alexa), self-

driving vehicles, and AI-driven recommendation systems (Bertolini et al., 2021; Kang et 

al., 2020; Réda et al., 2020). These technologies are changing the way we engage with 

machines and are poised to revolutionize various industries, including retail and 
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transportation. The field of Internet of Things is also greatly impacted by ML. The Internet 

of Things (IoT) is comprised of connected devices that gather and share information, with 

ML algorithms playing a key role in evaluating this data in order to produce useful 

conclusions. In smart homes, ML allows for tasks such as controlling thermostats, 

monitoring energy usage, and improving security systems to be automated. In the 

industrial Internet of Things, ML is utilized for forecasted maintenance, streamlining 

supply chains, and enhancing operational effectiveness. ML's capacity to handle and 

examine data from various IoT devices is crucial for the development of smart cities and 

intelligent infrastructure. 

Blockchain technology, renowned for its decentralized and secure characteristics, is also 

leveraging ML. ML algorithms are used to improve the security, effectiveness, and 

scalability of blockchain systems. ML has the capability to identify fraudulent 

transactions, forecast cryptocurrency market patterns, and enhance mining operations. By 

incorporating ML, blockchain platforms can enhance their strength and flexibility to 

tackle scalability and security issues that are limiting their widespread use. Additionally, 

the merging of ML with blockchain technology is driving advancements in decentralized 

finance (DeFi) and smart contracts, creating fresh opportunities in the realm of financial 

services. 

ML is having a substantial effect in the crucial field of cybersecurity. Due to the growing 

complexity of cyber threats, conventional security measures are frequently inadequate. 

ML algorithms have the ability to examine large volumes of security information in order 

to pinpoint irregularities, recognize possible risks, and take immediate action. ML 

enhances techniques like anomaly detection, behavior analysis, and threat intelligence, 

enabling proactive and adaptive security measures. Moreover, ML is utilized in creating 

more sophisticated authentication techniques like biometric identification, offering 

increased security levels in comparison to conventional passwords. 

ML is causing revolutionary changes in the healthcare industry. ML algorithms are used 

in medical imaging, diagnostics, drug discovery, and personalized medicine. For example, 

ML models have the ability to examine medical images in order to identify diseases such 

as cancer in their early stages, ultimately enhancing the likelihood of effective treatment. 

ML speeds up the process of finding potential compounds in drug discovery by 

forecasting their efficacy and potential side effects. ML's capacity to analyze genetic 

information and medical history enables personalized medicine by creating treatment 

plans tailored to individual patient data. These developments are enhancing patient results 

and increasing the efficiency and cost-effectiveness of healthcare. 
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Within the finance and banking industry, ML is transforming different procedures, 

ranging from identifying fraud to improving customer service. ML algorithms examine 

transaction data to detect potentially fraudulent behaviors, minimizing the chances of 

scams. In trading, ML models forecast market trends and enhance trading strategies, 

giving an advantage in competition. AI-powered chatbots and virtual assistants improve 

customer service by handling inquiries and offering personalized financial advice. 

Furthermore, credit scoring models. that utilize ML technology provide more precise 

evaluations of creditworthiness, allowing financial institutions to improve their lending 

choices. 

Autonomous systems and robotics heavily depend on ML for their functionality and 

advancement. ML algorithms are utilized by self-driving cars, drones, and robotic 

assistants for tasks such as navigation, obstacle detection, and decision-making. For 

instance, autonomous vehicles use information from sensors and cameras to interpret their 

surroundings and choose how to drive. Robots enhanced with ML are able to carry out 

intricate assignments in manufacturing, such as quality assurance and predictive 

maintenance, with great accuracy and effectiveness. ML progress in robotics is leading to 

the development of autonomous and intelligent systems capable of functioning in a range 

of settings, such as factories and homes. The utilization of ML in smart manufacturing, 

also known as Industry 4.0, helps improve production processes and operational 

efficiency. ML algorithms examine information gathered from sensors and machines to 

enhance manufacturing processes, anticipate machinery malfunctions, and enhance the 

quality of products. One example is predictive maintenance, which utilizes ML to predict 

when equipment might break down, enabling timely repairs and minimizing downtime. 

ML models improve quality control by identifying defects instantly, leading to elevated 

product standards. The incorporation of ML into manufacturing operations is leading to 

the transition to production systems that are more adaptable, productive, and smart. 

ML is essential in tackling environmental issues and advancing sustainability. ML models 

use climate data to forecast weather patterns, evaluate the effects of climate change, and 

enhance resource management. ML is utilized in agriculture for precision farming by 

analyzing soil data, weather conditions, and crop health in order to improve farming 

techniques and enhance yields. ML also helps in managing renewable energy sources by 

optimizing the efficiency of solar panels and wind turbines. These apps are crucial for 

implementing sustainable strategies that minimize environmental harm and encourage 

resource efficiency. 

The education industry is taking advantage of ML by utilizing personalized learning 

experiences and improved educational tools. ML algorithms examine student information 

to customize educational material and learning routes according to individual 
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requirements and achievements. This customized method assists in pinpointing the 

strengths and weaknesses of students, offering specific interventions, and enhancing 

learning results. Moreover, educational tools enhanced by ML, like intelligent tutoring 

systems and language learning apps, provide dynamic and personalized learning 

opportunities. Incorporating ML in education is revolutionizing conventional teaching 

approaches and enhancing the accessibility and efficacy of education. 

Fig. 6.2 summarizes the advantages and disadvantages of various machine learning (ML) 

algorithms used in industrial environments. Each algorithm has unique strengths and 

weaknesses, making them suitable for different types of problems and data sets. 

Understanding these features helps select appropriate ML techniques for specific 

industrial applications, providing more efficient and accurate solutions (Ning & You, 

2019). 

Applications of machine learning in various industries 

In healthcare, ML is essential for enhancing patient results and operational effectiveness 

(Sharma et al., 2020; Bertolini et al., 2021; Garg et al., 2022; Réda et al., 2020). ML-

powered predictive analytics helps in early identification of illnesses like cancer and 

diabetes through examination of patient records, medical scans, and genetic data (Sarker, 

2021; Alanne &  Sierla, 2022; Cioffi et al., 2020). For example, IBM Watson Health 

utilizes ML algorithms to examine extensive medical record datasets in order to offer 

personalized treatment suggestions. In addition, ML is also being utilized in forecasting 

patient admission statistics, improving hospital resource distribution, and increasing 

diagnostic precision by utilizing image recognition in radiology and pathology. The 

financial sector has quickly taken up ML technologies, especially in fields such as fraud 

prevention, managing risks, and automated trading. ML algorithms examine transaction 

data in real-time to detect fraudulent activities, leading to a notable decrease in financial 

losses. For instance, JPMorgan Chase uses ML for credit evaluation and identifying 

unusual transactions. ML models in risk management help anticipate market trends and 

evaluate the risk profiles of different financial instruments, thus assisting in improved 

investment choices. ML is utilized in algorithmic trading to make trades at the most 

advantageous moments by analyzing market data, thereby increasing profit. 

Retailers are using ML to customize customer interactions, improve inventory control, 

and boost supply chain effectiveness. Customized recommendation systems, such as the 

ones utilized by Amazon and Netflix, examine customer actions and likes to propose 

appropriate items, increasing sales and customer happiness. ML algorithms can predict 

trends in demand, which enables retailers to keep inventory levels at their best and cut 

down on costs related to having too much or too little stock.  
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Fig 6.2 Advantages and disadvantages of ML algorithms used in industry 
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Furthermore, ML improves supply chain management by forecasting possible 

interruptions and streamlining logistics, guaranteeing prompt delivery of products. ML is 

essential for predictive maintenance, quality control, and process optimization in the 

manufacturing industry. ML is used in predictive maintenance to examine data from 

machines and equipment, pinpointing possible breakdowns in advance and decreasing 

downtime. One instance is when General Electric employs ML algorithms to oversee and 

forecast the operation of industrial machinery. In quality control, ML models examine 

manufacturing data for flaws to ensure that products adhere to quality guidelines. ML 

helps improve production rates and reduce waste in process optimization by identifying 

inefficiencies and suggesting adjustments. 

Significant changes are happening in the transportation industry due to the incorporation 

of ML in areas such as autonomous vehicles, route optimization, and demand forecasting. 

Self-driving cars created by firms such as Tesla and Waymo utilize ML algorithms for 

instant decision-making, identifying objects, and navigating. Route optimization employs 

ML to examine traffic behaviors and forecast the most efficient paths, minimizing both 

travel duration and fuel usage. Moreover, ML aids transportation companies in predicting 

demand, leading to improved fleet management and allocation of resources. ML is 

revolutionizing the energy industry through improvements in grid management, energy 

consumption optimization, and the advancement of renewable energy technologies. Smart 

grids utilize ML to forecast energy consumption, identify issues, and enhance energy 

allocation for a reliable and effective power supply. For instance, Google DeepMind 

partners with the National Grid in the UK to utilize ML for precise forecasts of energy 

demand and supply. ML models are utilized in renewable energy to forecast weather 

patterns for better wind turbines and solar panels operation, enhancing energy production 

efficiency. 

ML is enhancing crop yield, pest management, and resource utilization in agriculture. ML 

is utilized in precision agriculture to examine information collected from sensors, drones, 

and satellite imagery, giving farmers knowledge about soil quality, crop status, and ideal 

planting schedules. John Deere and other companies utilize ML to create self-driving 

tractors and agricultural machinery that enhance planting and harvesting operations. 

Furthermore, ML models can anticipate pest outbreaks and suggest precise interventions, 

leading to decreased reliance on extensive pesticide application and encouragement of 

sustainable agriculture methods. ML is advantageous for the education industry as it 

enables personalized learning, automation of administrative tasks, and predictive 

analytics. ML is utilized in personalized learning platforms to customize educational 

material for each student, leading to enhanced engagement and better learning results. 

Platforms such as Coursera and Khan Academy use ML to suggest courses and materials 
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based on how users interact. ML is used to automate administrative responsibilities like 

grading and scheduling, alleviating educators' workload. The use of predictive analytics 

in education aids in pinpointing students who are at risk and applying strategies to enhance 

retention and success rates. 

Marketing experts utilize ML to improve customer segmentation, campaign efficiency, 

and market evaluation. ML algorithms examine customer information to group audiences 

and generate customized marketing messages, enhancing conversion rates. For instance, 

HubSpot and other companies utilize ML to forecast customer actions and enhance 

marketing tactics. ML models are used to assess campaign effectiveness by analyzing 

engagement metrics and suggesting real-time adjustments. Furthermore, ML aids in 

market analysis by detecting trends and consumer preferences, allowing businesses to stay 

ahead in the competitive market. The telecommunications sector utilizes ML for 

improving network performance, enhancing customer service, and detecting fraud. ML 

models examine network traffic data to forecast and avert possible downtime, 

guaranteeing uninterrupted connectivity. Customer support is improved by chatbots and 

virtual assistants using ML, offering immediate assistance and boosting customer 

happiness. An example would be Vodafone's utilization of chatbots powered by ML to 

effectively manage customer queries. ML is utilized in telecommunications to detect fraud 

by pinpointing irregular call and data usage patterns, safeguarding customer accounts 

from fraudulent behavior. 

The real estate industry is being transformed by ML, which is enhancing property 

valuation, investment analysis, and customer experience. ML algorithms evaluate market 

trends, property characteristics, and economic indicators to offer precise property 

valuations, assisting buyers and sellers in forming educated choices. ML aids investment 

analysis by recognizing profitable investment options and evaluating the risks linked to 

real estate assets. Furthermore, ML improves the customer journey by suggesting 

properties according to user preferences and behavior, making property searching more 

efficient. In the entertainment sector, ML is applied for content suggestion, viewer 

evaluation, and content generation. Streaming platforms such as Netflix and Spotify 

utilize ML algorithms to examine user actions and suggest content, which helps maintain 

user interest and boost subscription renewals. Analyzing the audience is improved with 

ML as it can recognize viewer preferences and forecast trends, allowing content creators 

to customize their content to meet audience needs. In addition, ML is being applied to 

produce content, with algorithms creating music, art, and scripts for films and TV shows. 

The use of ML in cybersecurity can be seen in threat detection, incident response, and 

vulnerability management. ML algorithms are used to examine network traffic and user 

actions in order to identify irregularities and possible cyber threats immediately, thereby 



  

124 

 

improving security measures. For instance, Darktrace and similar companies utilize ML 

to autonomously detect and address cyber threats. ML models expedite incident response 

by prioritizing and addressing security incidents according to their severity and potential 

impact. ML enhances vulnerability management by foreseeing and addressing security 

flaws proactively to prevent exploitation. ML enhances recruitment, employee retention, 

and performance management in human resources. ML algorithms improve recruitment 

processes by reviewing resumes, pairing candidates with job opportunities, and 

forecasting candidate performance using past information. One example is how LinkedIn 

utilizes ML in suggesting job candidates to recruiters. ML models that assess employee 

engagement and forecast turnover help enhance employee retention by enabling 

companies to proactively devise retention methods. ML enhances performance 

management by offering personalized feedback and creating development plans using 

data on employee performance. 

In the field of law, ML is utilized to simplify legal research, enhance case results, and 

improve contract management. ROSS Intelligence and other legal research platforms 

leverage ML algorithms to swiftly review extensive legal documents, case law, and 

statutes to supply lawyers with pertinent information. Predictive analytics models use past 

case results to forecast the success of current cases, aiding lawyers in creating successful 

strategies. Furthermore, ML is used in contract administration to automate the creation, 

examination, and assessment of contracts, detecting possible hazards and guaranteeing 

adherence to legal regulations. The insurance industry is using ML to improve 

underwriting processes, detect fraud, and enhance customer service. ML algorithms use 

past data to evaluate risk factors with greater accuracy, resulting in more accurate 

premium pricing and underwriting choices. For instance, Lemonade utilizes ML for fast 

claim processing and to identify fraudulent activities by spotting irregular patterns in 

claim submissions. Overall customer satisfaction is enhanced by using chatbots and 

virtual assistants to handle routine inquiries and assist customers with the claims process, 

resulting in improved customer service. 

The sports industry is adopting ML technology for the purposes of performance analysis, 

injury prevention, and engaging with fans. Sports teams utilize ML to analyze data on 

player performance, pinpointing strengths and weaknesses in order to customize training 

regimens. Anticipation models evaluate the possibility of injuries by analyzing player 

behavior and health information, assisting teams in handling player stress and avoiding 

injuries. Enhancing fan engagement involves providing personalized content 

recommendations and using predictive analytics to predict game outcomes and fan 

preferences, resulting in a more immersive experience for sports fans. Within the music 

sector, ML is transforming the processes of music production, distribution, and 
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suggestion. Amper Music and other AI platforms utilize ML algorithms to generate 

unique music compositions according to user specifications, making music creation more 

accessible. Distribution platforms use ML to forecast which songs have the potential to 

become popular by examining listener behavior and patterns. Systems that offer 

suggestions, like the ones found on Spotify and Apple Music, evaluate how users listen 

to music in order to create customized playlists, ensuring that users stay interested and 

explore different music options. 

The travel and tourism sector gains advantages from ML in areas such as dynamic pricing, 

customized suggestions, and operational effectiveness. Dynamic pricing models alter 

travel fares and hotel rates instantaneously according to demand and market conditions to 

optimize revenue for providers of services. Personalized recommendation engines use 

traveler preferences and behavior analysis to recommend customized travel packages, 

improving customer satisfaction. ML models enhance operational efficiency by 

forecasting maintenance requirements for transportation assets and optimizing flight 

schedules to minimize delays and expenses. Within the gaming industry, ML is 

revolutionizing the process of developing games, enhancing the player's experience, and 

improving cheat detection. Game developers utilize ML algorithms to improve player 

immersion by making game environments more realistic and adaptive. Player experience 

is customized using ML models that analyze how the player behaves during gameplay, 

adjusting difficulty levels or suggesting personalized content. The use of ML algorithms 

helps improve cheat detection by recognizing uncommon player actions, ensuring fairness 

and integrity in the gaming world. 

The automotive sector is utilizing ML for more than just autonomous driving, also for 

predictive maintenance, optimizing supply chains, and enhancing customer experience. 

The use of ML in predictive maintenance involves analyzing data from vehicle sensors to 

forecast potential breakdowns, allowing for proactive maintenance and minimizing 

operational interruptions. ML models improve supply chain optimization by predicting 

demand and optimizing inventory to guarantee on-time delivery of automotive parts and 

cut down expenses. Personalized recommendations for vehicle maintenance and upgrades 

are provided based on driving patterns and preferences to improve customer experience. 

ML is utilized in the aerospace sector for tasks such as predictive maintenance, optimizing 

flights, and detecting anomalies. Predictive maintenance models utilize data from aircraft 

sensors to anticipate when components may fail and plan maintenance accordingly, 

enhancing safety and cutting operational expenses. Flight optimization algorithms utilize 

ML to examine weather patterns and air traffic information, proposing the best flight 

routes that conserve fuel and shorten travel time. ML is used in anomaly detection systems 

to enhance safety and reliability by identifying unusual patterns in aircraft performance. 
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ML improves customer service, revenue management, and operational efficiency in the 

hospitality sector. Hotels utilize chatbots powered by ML to offer immediate customer 

assistance, manage reservations, and address questions, enhancing guest satisfaction. ML 

is utilized in revenue management systems to examine booking data and market trends, 

enhancing pricing strategies in order to increase occupancy and revenue. Predictive 

models that predict demand for different services help hotels efficiently manage staff and 

resources, leading to improved operational effectiveness. ML is advantageous for the 

logistics and supply chain sector in tasks such as predicting demand, optimizing routes, 

and managing inventory. Demand forecasting models use past sales data and market 

trends to anticipate future demand, improving inventory planning and minimizing 

stockouts. ML is utilized in route optimization algorithms to examine traffic data and 

delivery schedules, recommending the most effective transportation routes to minimize 

fuel usage and delivery durations. ML models improve inventory management by 

forecasting the best stock levels and detecting possible supply chain disruptions, 

guaranteeing efficient operations. 

ML is applied in environmental science for climate modeling, wildlife conservation, and 

pollution control. Climate modeling uses ML algorithms to analyze large amounts of 

weather and climate data, enhancing the precision of climate forecasts and assisting 

policymakers in devising impactful strategies for addressing climate change. Wildlife 

conservation is enhanced by the use of ML models that examine information from camera 

traps and satellite images to track animal populations and identify illegal activities like 

poaching. ML models are utilized to predict pollution levels, pinpoint pollution sources, 

and facilitate focused interventions for the enhancement of air and water quality. The 

pharmaceutical sector applies ML in drug discovery, clinical trials, and personalized 

medicine. ML algorithms speed up drug discovery by examining chemical properties and 

biological data to pinpoint possible drug candidates. ML models that can predict how 

patients will respond to treatments are advantageous for clinical trials as they help 

improve the design of trials and cut down on costs. ML models improve personalized 

medicine by analyzing genetic and medical data to suggest customized treatment plans, 

ultimately enhancing patient outcomes. 

ML is applied in the construction sector for tasks such as project management, risk 

evaluation, and intelligent construction. Project management tools use ML to examine 

project information and forecast possible delays or budget excess, allowing preemptive 

actions to maintain projects within schedule. ML is utilized in risk assessment models to 

recognize and lessen potential risks linked to construction projects, ultimately improving 

safety measures and decreasing financial setbacks. Intelligent construction tools utilize 

ML to evaluate sensor information from construction sites, enhancing resource 
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distribution and enhancing overall productivity. The food and beverage sector is 

incorporating ML for quality assurance, managing the supply chain, and enhancing 

customer satisfaction. ML is utilized in quality control procedures to examine production 

data and identify variations from quality criteria, maintaining product quality uniformity. 

ML models help supply chain management by forecasting demand and fine-tuning 

inventory levels to minimize waste and guarantee the prompt delivery of ingredients. The 

enhancement of customer experience is achieved by offering personalized 

recommendations and using dynamic pricing models to update menu items and prices 

according to customer preferences and market conditions. 

Table 6.1 Applications of ML across various industries 

Industry Applications 

Manufacturing Predictive maintenance or condition monitoring 

Manufacturing Warranty reserve estimation 

Manufacturing Propensity to buy 

Manufacturing Demand forecasting 

Manufacturing Process optimization 

Manufacturing Telematics 

Retail Predictive inventory planning 

Retail Recommendation engines 

Retail Upsell and cross-channel marketing 

Retail Market segmentation and targeting 

Retail Customer ROI and lifetime value 

Healthcare and Life Sciences Alerts and diagnostics from real-time patient data 

Healthcare and Life Sciences Disease identification and risk stratification 

Healthcare and Life Sciences Patient triage optimization 

Healthcare and Life Sciences Proactive health management 

Healthcare and Life Sciences Healthcare provider sentiment analysis 

Travel and Hospitality Aircraft scheduling 

Travel and Hospitality Dynamic pricing 

Travel and Hospitality Social media – consumer feedback and interaction 

analysis 

Travel and Hospitality Customer complaint resolution 

Travel and Hospitality Traffic patterns and congestion management 

Financial Services Risk analytics and regulation 

Financial Services Customer segmentation 

Financial Services Cross-selling and up-selling 

Financial Services Sales and marketing campaign management 



  

128 

 

Financial Services Credit worthiness evaluation 

Energy, Feedstock, and Utilities Power usage analytics 

Energy, Feedstock, and Utilities Seismic data processing 

Energy, Feedstock, and Utilities Carbon emissions and trading 

Energy, Feedstock, and Utilities Customer-specific pricing 

Energy, Feedstock, and Utilities Smart grid management 

Energy, Feedstock, and Utilities Energy demand and supply optimization 

 

Table 6.1 provides a comprehensive summary of machine learning applications in 

different industries. Every industry is optimizing various functions using machine 

learning techniques to increase efficiency, reduce costs and increase customer 

satisfaction. From production to health, from financial services to energy, machine 

learning transforms business processes and offers innovative solutions (Chaudhuri, 2018; 

Calabrese et al., 2020; Udo & Muhammad, 2021; Leukel et al., 2021). 

 

6.4 Conclusions 

The use of ML in different industries has rapidly increased, leading to improvements in 

efficiency, productivity, and innovation within various sectors. ML algorithms in the 

manufacturing industry improve production processes, predictive maintenance, and 

quality control, resulting in cost savings and higher product standards. ML benefits the 

automotive sector by improving autonomous driving, predictive maintenance, and supply 

chain optimization, enhancing both safety and operational efficiency. ML has completely 

transformed the way diagnostics, personalized medicine, and drug discovery are 

approached in the healthcare industry. Algorithms have the ability to examine medical 

images with impressive precision, forecast outbreaks of diseases, and customize 

treatments for individual patients, ultimately resulting in improved health results. The 

financial sector uses ML for detecting fraud, managing risks, trading based on algorithms, 

and providing personalized financial advice, leading to safer and more effective financial 

activities. The retail and e-commerce sectors use ML to improve customer experiences by 

offering personalized suggestions, predicting demand, managing inventory, and 

implementing dynamic pricing tactics. This not just increases purchases but also enhances 

client contentment and commitment. ML helps to improve energy production and 

consumption, forecast equipment failures, and incorporate renewable energy sources into 

the grid in the energy sector, advancing sustainability and reliability. The 

telecommunications sector uses ML for enhancing network performance, predicting 

maintenance needs, automating customer service, and detecting fraud, resulting in better 

service and lower costs. ML improves route optimization, demand forecasting, and supply 

chain management in the transportation and logistics industry, leading to on-time 
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deliveries and cost savings. ML also supports agriculture by enabling precision farming, 

monitoring crop health, and predicting yields, leading to sustainable farming methods and 

higher productivity. The entertainment sector utilizes ML for suggesting content, 

understanding audiences, and providing engaging interactive experiences, enhancing user 

involvement. The key to the industry's future success is the efficient utilization of ML to 

fully unlock its potential, guaranteeing sustainable progress and a competitive edge. 
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