
Sergey Shkodinsky et al.  

THE ROLE OF ARTIFICIAL INTELLINGENCE < 

RT&A, Special Issue № 6 (81), Part-1,  

Volume 19, December 2024 

 

210 
 

THE ROLE OF ARTIFICIAL INTELLIGENCE IN 

FORECASTING AND MANAGING TECHNICAL RISKS 
Sergey Shkodinsky1, Valentina Syrovatskaya2, Zalina Khokhoeva3 

• 
1Bauman Moscow State Technical University, RUSSIA 

2Nevinnomyssk Institute of Technology (NCFU branch), RUSSIA 
3North Ossetia State University named after K. L. Khetagurov, RUSSIA 

vale.syrovatskaya@yandex.ru  

 

Abstract 
 

Artificial Intelligence (AI) has emerged as a transformative tool in forecasting and managing 

technical risks across various industries. By leveraging machine learning algorithms, data 

analytics, and predictive modeling, AI enables the identification, assessment, and mitigation of 

potential technical failures with unprecedented accuracy and efficiency. This paper explores the 

role of AI in enhancing risk management practices, particularly in sectors such as finance, 

manufacturing, energy, and cybersecurity. AI's ability to process vast amounts of data in real-

time allows for early detection of anomalies, prediction of equipment malfunctions, and 

optimization of maintenance schedules. Additionally, AI-driven risk management systems can 

adapt to evolving risk landscapes, improving decision-making and reducing operational costs. 

Despite its potential, challenges such as data quality, algorithmic bias, and integration with 

existing risk management frameworks remain. The study concludes that while AI offers 

substantial benefits in technical risk forecasting and management, it must be deployed with 

careful consideration of these challenges to maximize its effectiveness. 
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I. Introduction 
 

In today's rapidly evolving technological landscape, managing technical risks has become a 

critical concern for organizations across various industries. The increasing complexity of systems, 

coupled with the growing reliance on digital infrastructure, has heightened the potential for 

failures that can lead to significant operational disruptions, financial losses, and reputational 

damage. Traditional methods of risk management, while effective to an extent, often struggle to 

keep pace with the dynamic nature of these challenges. This has created a demand for more 

advanced, data-driven approaches capable of predicting and mitigating risks before they 

materialize. 

Artificial Intelligence (AI) has emerged as a powerful solution to these challenges, offering 

innovative tools for forecasting and managing technical risks. By utilizing machine learning 

algorithms, data analytics, and sophisticated modeling techniques, AI can analyze vast quantities 

of data, identify patterns, and predict potential issues with greater accuracy and speed than 

traditional methods. AI is now being applied in a wide range of industries, including finance, 

manufacturing, energy, healthcare, and cybersecurity, where its ability to process real-time data 

and learn from past events enables organizations to take proactive measures against potential 

risks. 

This paper examines the growing role of AI in technical risk management, highlighting its 

key contributions and benefits. It explores how AI-driven systems can enhance predictive 

maintenance, improve decision-making processes, and reduce operational costs. Additionally, the 
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paper addresses the challenges associated with AI implementation, such as data quality, 

algorithmic biases, and the need for integration with existing risk management frameworks. 

Through this analysis, the paper aims to demonstrate the transformative impact of AI on risk 

management practices and its potential to revolutionize how organizations approach technical risk 

forecasting and mitigation.  

Recent research on business continuity and risk assessment highlights the potential of new 

technologies, particularly artificial intelligence (AI), to improve the effectiveness of risk 

management. Although some studies have explored AI's role in risk assessment, more research is 

needed to understand how specific AI technologies can significantly enhance risk prediction for 

business continuity. While many studies underscore AI’s potential, there has been limited in-

depth analysis of the various AI techniques and tools most beneficial in different corporate 

contexts. For instance, machine learning algorithms, natural language processing (NLP), data 

analytics, and predictive maintenance systems are some of the technologies categorized under AI. 

However, the relative effectiveness of these tools in addressing different types of risks and 

ensuring business continuity has not been thoroughly examined. Additionally, while the benefits 

of AI in risk assessment are becoming more recognized, there is still a lack of empirical evidence 

quantifying improvements in accuracy, efficiency, and overall business continuity due to AI 

adoption. Organizations need concrete data to inform their investments in AI-driven risk 

management solutions. 

Organizations are increasingly focused on identifying, assessing, and mitigating risks that 

threaten their continuity. Jackson et al. (2023) argue that AI has become a transformative tool for 

addressing these challenges. AI capabilities, such as machine learning, NLP, data analytics, and 

predictive maintenance, play a critical role in improving risk prediction for business continuity. 

Each of these AI technologies offers unique advantages in enhancing preparedness and resilience. 

According to Brintrup et al. (2023) and Raza (2023), AI-driven predictive maintenance is 

particularly effective at ensuring operational continuity. By analyzing sensor data and equipment 

performance, AI can predict when machinery or infrastructure is likely to fail, enabling preventive 

action to minimize unplanned downtime—a key aspect of business continuity, especially in 

industrial and critical infrastructure sectors. 

 

II. Methods 
 

AI has the capability to process vast amounts of data at remarkable speeds, uncovering 

patterns and insights that would be difficult for humans to detect. This technology is being 

applied to transform business forecasting by integrating advanced AI techniques with traditional 

financial practices, resulting in higher levels of accuracy and efficiency.  

Historically, forecasting, budgeting, and variance analysis have relied on manual processes 

and historical data. However, with the increasing complexity and volatility of markets, there is a 

growing demand for more agile, data-driven approaches. AI leverages sophisticated algorithms 

and machine learning to process information from diverse sources, identifying hidden patterns 

and providing predictions that surpass human abilities. 

Traditional financial forecasting methods, such as time series analysis, involve tracking data 

points at regular intervals and often use techniques like moving averages or exponential 

smoothing to filter out noise and reveal trends. AI enhances these methods by using deep learning 

and neural networks, which can detect more intricate patterns in the data. This leads to more 

accurate predictions of market behavior, revenue, profit margins, and other financial metrics. 

Additionally, AI continually refines its models, adjusting its calculations in real-time to improve 

forecast precision. 
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These tools are becoming easier for all parts of the business to deploy; now finance has the 

ability to see further into the future by joining with these efforts in partnership with the business 

and within the office of the CFO. Here are some brief examples: 

Demand Forecasting: 

 E-commerce Business: An e-commerce giant heavily relies on AI for demand forecasting. 

Their sophisticated AI models analyze historical sales data, customer behavior, seasonality 

and external factors to predict future demand accurately. This allows them to optimize 

inventory levels, minimize stockouts and reduce excess inventory costs, resulting in 

improved customer satisfaction and operational efficiency. 

 Healthcare: Hospitals and healthcare providers use AI to predict patient admission rates 

and optimize resource allocation. AI models can help hospitals adjust staffing levels, 

manage bed availability, etc., by considering factors like historical patient data, seasonality 

and disease outbreaks. 

 Content Strategy: Streaming companies are utilizing AI algorithms to forecast viewer 

preferences and predict the success of potential content offerings. They gain insights by 

analyzing viewer behavior, including viewers watching habits, search history and ratings. 

Companies can tailor their content creation and acquisition strategies. This data-driven 

approach has contributed to the reputation for producing highly engaging and successful 

original shows and movies. 

Supply Chain: Retail Inventory Management: Retail chains leverage AI to optimize inventory 

levels across their stores. It analyzes sales data, foot traffic, and external factors like weather. AI 

systems can also provide recommendations on replenishment quantities and timing. This 

minimizes overstocking and understocking issues that lead to improved profitability and 

customer satisfaction. 

Operations: Energy Consumption Prediction: Utility companies employ AI to forecast energy 

consumption patterns. By considering historical usage, weather forecasts and economic indicators, 

AI models can predict peak demand periods and engage users to optimize their energy 

consumption. This helps prevent power shortages during high-demand periods and enhances 

overall grid stability. 

These real-world examples underscore the transformative impact of AI-driven approaches in 

financial processes. By leveraging AI's analytical capability, businesses gain a competitive edge by 

making data-informed decisions and staying ahead of market dynamics. However, it's important 

to note that while AI offers tremendous potential, its success depends on high-quality data, robust 

model training and ongoing validation to ensure accurate and reliable results. 

 

 

III. Results 
 

AI-driven financial analysis offers significant potential for improving decision-making, but it 

also faces several challenges and limitations, as you’ve outlined. Here’s a closer look at each: 

1. Data Quality and Quantity: 

   - Challenges: Financial analysis depends heavily on accurate, comprehensive data. Poor 

data quality (incomplete, outdated, or erroneous data) can lead to incorrect predictions and 

analyses. Additionally, many businesses may not have access to the vast amount of historical data 

required to train AI models effectively. 

   - Mitigation: Businesses need robust data governance frameworks to ensure data integrity, 

and techniques like data augmentation can help alleviate some issues with limited datasets. 

2. Model Overfitting: 

   - Challenges: Overfitting occurs when a model learns the noise and specific patterns in 

training data, resulting in poor performance on new, unseen data. In financial analysis, market 

anomalies and time-specific events can cause a model to overfit if not properly controlled. 
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   - Mitigation: Regularization techniques, cross-validation, and robust testing on diverse 

datasets can help minimize overfitting, ensuring models are better suited for generalization across 

different market conditions. 

3. Volatility and Uncertainty: 

   - Challenges: Financial markets are volatile and prone to unpredictable events like black 

swan events, market crashes, or geopolitical upheavals. AI models, trained on historical data, 

often struggle to predict such sudden, extreme events due to their reliance on past patterns. 

   - Mitigation: Combining AI models with scenario analysis, stress testing, and human 

oversight can improve preparedness for unexpected market shifts. AI models can also be 

complemented with alternative data sources, such as real-time news sentiment analysis, to capture 

emerging risks. 

 
 

Figure 1: AI-driven approaches in financial processes 

 

4. Bias and Interpretability: 

   - Challenges: AI models can inherit biases from the historical data they’re trained on, 

potentially reinforcing existing disparities in predictions. Furthermore, many complex AI models 

(like deep learning) act as "black boxes," making it difficult to understand or explain the reasoning 

behind their decisions, which can hinder trust and regulatory compliance. 

   - Mitigation: Explainable AI (XAI) techniques are being developed to make models more 

transparent. Auditing AI predictions for biases and implementing fairness checks can help ensure 

the model’s outputs are reliable and compliant with ethical standards. 

5. Human Expertise and Judgment: 

   - Challenges: Despite AI's computational power, human expertise is still required to 

interpret nuanced situations and make strategic decisions. AI may struggle to handle highly 

context-dependent decisions where qualitative factors or unique market insights are involved. 

   - Mitigation: AI should be seen as a decision-support tool, augmenting human judgment 

rather than replacing it. Human oversight and collaboration between domain experts and data 

scientists are crucial for making well-rounded decisions. 

6. Regulatory and Compliance Challenges: 

   - Challenges: Financial institutions must adhere to strict regulations, which can change 

frequently. AI models must be agile enough to adapt to new regulations while ensuring 

compliance. Failure to do so can lead to legal and reputational risks. 

   - Mitigation: A regulatory-aware AI framework can be developed to track and incorporate 

changes in regulations. Additionally, strong collaboration with legal teams and the integration of 
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compliance checks into the AI model development lifecycle are essential. 

7. Cost and Implementation Complexity: 

   - Challenges: Developing and maintaining AI models in financial analysis is resource-

intensive, requiring substantial investments in infrastructure, skilled personnel, and ongoing 

updates. Smaller businesses may find these costs prohibitive. 

   - Mitigation: Cloud-based AI services and off-the-shelf AI tools can lower the barrier to 

entry. Additionally, firms can focus on modular implementations, starting small and expanding 

their AI capabilities as their resources allow. 

These challenges reflect the complexity of integrating AI into financial analysis but also 

highlight areas where careful planning, regulation, and human involvement can enhance its 

effectiveness. 

 

IV. Discussion 
 

While AI offers tremendous potential in financial analysis, it's essential to approach its 

implementation with a clear understanding of its limitations and potential risks. The above real-

world examples underscore the transformative impact of AI-driven approaches in financial 

processes, and addressing the mentioned challenges requires rigorous data preprocessing, model 

validation, ongoing monitoring and expert human oversight in each area of operations. 

It is interesting to refer to Gartner 2023 - Hype Cycle for Artificial Intelligence, which shows 

the high adoption of AI innovations and techniques and how they are going towards the peak of 

inflated expectations. We may be at “peak AI” hype now and we may see headlines receding. 

Don’t be fooled; this market is already taking off and people are hard at work finding ways to 

infuse AI into all parts of industry and our lives. Our role today is to acknowledge AI’s potential, 

work to overcome challenges, and create an AI-driven culture with a holistic adoption into day-to-

day finance operations. 

 
 

Figure 2: Hype Cycle for Artificial Intelligence 

 

Based on the results of this study, several practical recommendations can be made for the 

financial industry to implement and use artificial intelligence (AI) to improve financial forecasting 

and reduce risks in the context of a global crisis. 
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First, financial institutions need to significantly invest in the technological infrastructure to 

support the implementation of AI. This includes purchasing the necessary hardware and software, 

as well as increasing the volume of data storage and processing power. A reliable infrastructure 

will ensure the optimal operation of AI-based forecasting systems and will allow for the efficient 

processing of large volumes of data for real-time analysis. 

Second, it is important for financial institutions to train staff in the skills of working with AI 

and interpreting its results. The training should cover an understanding of AI algorithms, data 

analysis and forecasting methods. With sufficient skills, employees will be able to make better and 

faster decisions using AI technologies. 

Third, financial institutions should develop adaptive and flexible AI models that can quickly 

respond to changing market conditions. Models that can adapt to changing data and the market 

environment will be more effective in forecasting accuracy during times of crisis. It is important to 

implement machine learning techniques that automatically update models based on new data. 

Fourth, the integration of AI technologies with existing risk management systems must be 

done carefully to ensure that both systems function smoothly. Financial institutions need to 

develop processes that ensure that the results of AI models are effectively integrated into risk 

management strategies and applied in practice. 

Fifth, a key factor in the success of AI models is good data governance. Financial institutions 

need to implement best practices for collecting, storing, and processing data to ensure its quality 

and integrity. This includes ensuring that the data is clean, relevant, and free from bias that could 

affect the accuracy of forecasts. 

Sixth, financial institutions need to consider applicable ethical standards and legal 

requirements when implementing AI. Transparency of AI algorithms and the decisions made 

based on them, as well as data protection, should be a priority to prevent ethical and legal 

violations. It is important that the use of AI is compliant with all applicable regulations and that 

all decisions based on AI results are justified. 

Finally, financial institutions should regularly evaluate the performance of AI models and 

make adjustments as necessary to improve their accuracy and effectiveness. Regularly evaluating 

and updating models ensures that AI technologies remain relevant and effective in addressing 

new challenges that arise during a crisis. 

By following these recommendations, financial institutions will be able to effectively use AI 

to improve forecasting and risk management, allowing them to better manage uncertainty and 

increase the resilience of financial systems to unexpected risks. 
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