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Abstract 

This review paper explores the application of machine learning and big data in improving supply chain 

financial risk management systems. The importance of these technologies in supply chain management is 

discussed, highlighting their potential to improve risk assessment, real-time monitoring, predictive 

analytics, cost optimization, and fraud detection.The use of machine learning algorithms to analyze large 

volumes of financial data from suppliers, assess their financial health, and make accurate predictions 

about future risks is examined. The application of big data to provide a comprehensive view of the supply 

chain, optimize costs, and enhance risk management through fraud detection is also explored.The benefits 

and challenges of using machine learning and big data in supply chain financial risk management are 

analyzed. While these technologies have the potential to significantly improve supply chain performance, 

challenges such as obtaining accurate and complete data and integrating data from different sources must 

also be considered. Overreliance on technology and the exclusion of qualitative factors such as 

relationships and reputation can also be a challenge. The potential benefits and challenges of using 

machine learning and big data in supply chain financial risk management. Organizations can benefit 

greatly from developing appropriate strategies to leverage these technologies and taking a holistic 

approach to risk management that incorporates both quantitative and qualitative factors. 

Keywords: machine learning, big data, supply chain management, financial risk management, risk 

assessment. 

 

I. Introduction 

Supply chain financial risk management is a critical function that ensures the financial stability of 

businesses in the event of supply chain disruptions. These disruptions can be caused by various factors 

such as natural disasters, economic volatility, geopolitical tensions, and supplier bankruptcy. The 

financial losses incurred due to supply chain disruptions can be substantial, and therefore, organizations 

need to have robust risk management systems in place to minimize these losses. 
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Traditionally, supply chain financial risk management has relied on historical data and static risk models 

to identify and manage risks. However, this approach has limitations, as it does not account for the 

dynamic nature of supply chains and the fast-changing business environment. To address these 

limitations, organizations are turning to machine learning and big data to improve their supply chain 

financial risk management systems.Machine learning is a subset of artificial intelligence that enables 

computers to learn from data without being explicitly programmed. Big data refers to the large volume of 

data that is generated from multiple sources such as social media, sensors, and transactional systems. 

Together, machine learning and big data enable organizations to analyze vast amounts of data to identify 

potential risks, predict future events, and recommend actions to mitigate those risks.The application of 

machine learning and big data in supply chain financial risk management has numerous benefits. For 

example, it can help organizations improve their supply chain visibility, reduce the time taken to identify 

and respond to risks, and enhance the accuracy of risk predictions. Additionally, machine learning and big 

data can enable organizations to automate risk management processes, freeing up resources for other 

critical business functions.Despite the benefits, there are also challenges associated with the use of 

machine learning and big data in supply chain financial risk management. For instance, organizations 

need to ensure the accuracy and quality of the data used for analysis, address issues related to data privacy 

and security, and deal with the complexity of implementing machine learning algorithms in existing 

systems. The application of machine learning and big data in supply chain financial risk management has 

the potential to revolutionize the way organizations manage financial risks in their supply chains. As the 

business environment becomes increasingly complex and dynamic, the use of these technologies will 

become even more critical to ensure the resilience of supply chains and the financial stability of 

organizations. 

 

1.1 Importance of machine learning and big data in supply chain management 

Improved Supply Chain Visibility: Machine learning and big data can enable organizations to gain a 

deeper understanding of their supply chains by providing real-time visibility into various aspects of the 

supply chain. This includes tracking and analyzing data from various sources, such as suppliers, logistics 

providers, and customers. Machine learning algorithms can be trained to identify patterns in this data, 

helping organizations detect potential bottlenecks or disruptions in their supply chains. This level of 

visibility allows organizations to take proactive measures to address issues before they have a negative 

impact on their operations. 

Enhanced Risk Management: Machine learning and big data can help organizations identify and mitigate 

risks in their supply chains more effectively. By analyzing large volumes of data, machine learning 

algorithms can identify patterns and trends that may be indicative of potential risks. For example, 

algorithms can analyze supplier performance data to identify suppliers who may be at risk of bankruptcy 

or who may have difficulty meeting their delivery commitments. This allows organizations to take 

proactive measures to mitigate the risk, such as identifying alternative suppliers or increasing safety stock 

levels. Machine learning algorithms can also analyze data related to transportation and logistics, such as 

weather patterns and traffic congestion, to identify potential delays in shipments. 

Optimization of Supply Chain Operations: Machine learning and big data can help organizations optimize 

their supply chain operations by identifying inefficiencies and areas for improvement. For example, 

machine learning algorithms can analyze data on transportation routes and modes to identify opportunities 
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for cost savings or improvements in delivery times. By optimizing their supply chain operations, 

organizations can reduce costs, improve delivery times, and increase customer satisfaction. 

Demand Forecasting: Machine learning and big data can help organizations forecast demand more 

accurately, enabling them to optimize their inventory levels and improve their customer service levels. By 

analyzing historical sales data, as well as data on customer preferences, weather patterns, and economic 

indicators, machine learning algorithms can identify patterns and trends that are indicative of future 

demand. This allows organizations to adjust their inventory levels and production schedules to meet 

anticipated demand, reducing the risk of stockouts and excess inventory.Machine learning and big data 

can provide organizations with improved visibility into their supply chains, enhance their risk 

management capabilities, optimize their operations, and improve their demand forecasting. As the 

business environment continues to evolve, the use of these technologies will become even more critical 

for organizations seeking to remain competitive in their respective markets. 

 

II. Machine Learning and Big Data in Supply Chain Financial Risk Management 

Machine learning and big data are revolutionizing the way organizations manage financial risks in their 

supply chains. One of the key benefits of machine learning is improved risk assessment. By analyzing 

large volumes of financial data from suppliers, such as financial statements, payment history, and credit 

scores, machine learning algorithms can assess the financial health of suppliers and identify those who 

may be at risk of default or bankruptcy. This enables organizations to take proactive measures to mitigate 

the risk, such as finding alternative suppliers or renegotiating payment terms. 

Real-time monitoring is another important benefit of big data in supply chain financial risk management. 

By monitoring financial data in real-time, organizations can identify changes in supplier financial health 

as they happen. This enables organizations to detect potential financial risks early and take corrective 

actions before the risk escalates. For example, if a supplier's payment patterns suddenly change, it may be 

an early warning sign of financial distress. Real-time monitoring allows organizations to identify and 

address such issues before they become more serious.Predictive analytics is another powerful tool enabled 

by machine learning and big data. By analyzing historical data on supplier payment patterns, machine 

learning algorithms can identify patterns and trends in financial data. This enables organizations to make 

more accurate predictions about future financial risks. For example, if a supplier has a history of late 

payments, the algorithm may predict that the supplier is at risk of default or bankruptcy in the future. This 

allows organizations to take proactive measures to mitigate the risk, such as reducing their reliance on the 

supplier or requiring more frequent payments.Cost optimization is another important benefit of machine 

learning and big data in supply chain financial risk management. By analyzing financial data, machine 

learning algorithms can identify the most cost-effective payment terms for suppliers. For example, the 

algorithm may identify that early payment discounts are a cost-effective way to manage financial risk. By 

optimizing payment terms, organizations can reduce their financial risk exposure and improve their 

supply chain resilience.Finally, machine learning algorithms can also be used to detect fraud in supply 

chain financial transactions. By analyzing payment patterns and identifying irregularities or anomalies, 

algorithms can identify potentially fraudulent activity. This enables organizations to take corrective 

actions, such as suspending payments or conducting a deeper investigation. By detecting fraud early, 

organizations can reduce their financial losses and improve the integrity of their supply chains. 
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2.1 Application of machine learning in supply chain financial risk management 

Machine learning is becoming increasingly important in supply chain financial risk management. Here are 

some specific applications of machine learning in this field are shown in figure 1. 

1. Fraud Detection: Machine learning algorithms can analyze financial data to identify patterns and 

anomalies that may indicate fraudulent activity. For example, algorithms can detect suspicious 

payment patterns, such as payments made to unfamiliar vendors or at unusual times. This allows 

organizations to take corrective actions, such as suspending payments or conducting a deeper 

investigation. 

2. Predictive Analytics: Machine learning algorithms can analyze historical data on supplier 

payment patterns to identify suppliers who may be at risk of late payments or default. By making 

more accurate predictions about future financial risks, organizations can take proactive measures 

to mitigate the risk, such as finding alternative suppliers or renegotiating payment terms. 

3. Real-Time Monitoring: Machine learning algorithms can monitor financial data in real-time, 

enabling organizations to detect potential financial risks early. For example, if a supplier's 

payment patterns suddenly change, it may be an early warning sign of financial distress. Real-

time monitoring allows organizations to identify and address such issues before they become 

more serious. 

4. Cost Optimization: Machine learning algorithms can analyze financial data to identify the most 

cost-effective payment terms for suppliers. This allows organizations to reduce their financial risk 

exposure and improve their supply chain resilience. 

5. Improved Risk Assessment: Machine learning algorithms can analyze large volumes of financial 

data from suppliers, such as financial statements, payment history, and credit scores, to assess the 

financial health of suppliers. This enables organizations to identify suppliers who may be at risk 

of default or bankruptcy, allowing them to take proactive measures to mitigate the risk. 

Machine learning can help organizations manage financial risks in their supply chains by improving risk 

assessment, detecting fraud, making more accurate predictions, monitoring financial data in real-time, and 

optimizing costs. By leveraging machine learning in these areas, organizations can improve their supply 

chain resilience and reduce their financial risk exposure. 
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Figure 1: Application of ML in supply chain financial risk management 

 

2.2 Application of big data in supply chain financial risk management 

In addition to the applications mentioned earlier, big data can also be used to improve the collaboration 

and communication between different stakeholders in the supply chain. By providing a shared platform 

for data and information exchange, big data can help create transparency and build trust among suppliers, 

customers, and other stakeholders. This can be particularly helpful in identifying potential financial risks 

that may be hidden or difficult to detect without access to shared data. 

Another key application of big data in supply chain financial risk management is in the area of predictive 

maintenance. By collecting and analyzing data from sensors and other sources, organizations can predict 

when equipment or machinery is likely to fail and proactively schedule maintenance. This can help 

prevent unplanned downtime, reduce maintenance costs, and improve overall supply chain performance. 

Finally, big data can also be used to improve the accuracy of demand forecasting. By analyzing historical 

sales data and other relevant factors, such as economic indicators or weather patterns, organizations can 

make more accurate predictions about future demand. This enables them to optimize inventory levels, 

reduce waste, and improve overall supply chain efficiency. 

Big data is an increasingly important tool in supply chain financial risk management, providing real-time 

monitoring, improved risk assessment, predictive analytics, cost optimization, supply chain mapping, and 

other benefits. By leveraging big data in these areas, organizations can improve their supply chain 

resilience and reduce their financial risk exposure, while also improving collaboration and 

communication with their supply chain partners. Figure 2 shows the Big data analytics in supply chain. 
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Figure 2: Big data analytics in supply chain 

 

III. Benefits and Challenges of Using Machine Learning and Big Data in Supply Chain Financial 

Risk Management 

The table 1 outlines the benefits and challenges of using machine learning and big data in supply chain 

financial risk management. On the benefits side, machine learning and big data can improve risk 

assessment by analyzing large volumes of financial data from suppliers, enabling organizations to identify 

suppliers who may be at risk of default or bankruptcy. 
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Table 1: Benefits and Challenges of Using ML, BD in Supply Chain Financial Risk Management 

 
Real-time monitoring can also detect potential financial risks early, allowing corrective actions to be 

taken before the risk escalates. Predictive analytics can identify patterns and trends in financial data, 

enabling more accurate predictions about future financial risks. Cost optimization can also be achieved by 

identifying the most cost-effective payment terms for suppliers, such as early payment discounts or longer 

payment terms. Finally, fraud detection can be enhanced by analyzing payment patterns and identifying 

irregularities or anomalies that may indicate fraudulent activity.However, there are also several challenges 

associated with using machine learning and big data in supply chain financial risk management. These 

include the difficulty of obtaining accurate and complete data from suppliers due to data privacy 

concerns, technical limitations, or reluctance to share information. Integrating data from different sources 

and systems can also be challenging, requiring significant investments in IT infrastructure and data 

management. Additionally, the complexity of machine learning algorithms and the need for specialized 

skills to implement and maintain the system can be a barrier for some organizations. Dependence on 

historical data, which may not always be indicative of future events or changes in the supply chain, and 

overreliance on technology and data, which may overlook qualitative factors such as relationships, trust, 

and reputation in supply chain financial risk management, are also important considerations. Finally, lack 

of standardization and interoperability in data formats and systems can hinder data sharing and 

collaboration across different organizations and industries. 

Conclusion 

In conclusion, the use of machine learning and big data has the potential to significantly improve supply 

chain financial risk management. Machine learning algorithms can analyze large volumes of financial 

data from suppliers to assess their financial health, monitor changes in real-time, and make accurate 
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predictions about future risks. Big data can provide a comprehensive view of the supply chain and 

enhance risk management through cost optimization and fraud detection.However, there are also several 

challenges to consider, such as obtaining accurate and complete data, integrating data from different 

sources, and the complexity of implementing and maintaining the system. The dependence on historical 

data and overreliance on technology may also overlook qualitative factors, such as relationships and 

reputation.Despite these challenges, organizations can benefit greatly from the use of machine learning 

and big data in supply chain financial risk management. By developing appropriate strategies to leverage 

these technologies, organizations can mitigate risks, optimize costs, and improve overall supply chain 

performance. It is important for organizations to carefully consider the benefits and challenges of these 

technologies and take a holistic approach to risk management that incorporates both quantitative and 

qualitative factors. 
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