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Abstract: With the rapid development of AI technology, the digital transformation in the 

banking sector has entered a new chapter. This paper thoroughly explores the pivotal role 

of AI in driving the digital transformation of the banking industry, especially in enhancing 

operational efficiency and strengthening risk control. The article begins by outlining the 

background of digital transformation in banking, followed by a detailed introduction to the 

definition, functions, and implementation methods of AI technology in the banking sector. 

By analyzing the application of AI in areas such as customer service automation, credit risk 

assessment, transaction monitoring, and fraud detection, this paper highlights how AI 

optimizes banking business processes and improves service quality. Furthermore, the 

article discusses the limitations and challenges encountered in the application of AI, 

including issues related to technological interpretability and data security. Finally, this 

paper looks forward to the future development trends of AI in banking, pointing out key 

influencing factors including technological innovation and the involvement of 

policymakers. Through in-depth analysis, this paper provides practical guidance and 

strategic recommendations for the banking industry in the process of AI-driven digital 

transformation, aiming to promote the continuous development and innovation of the 

banking sector. 

1. Introduction 

In today’s financial industry, the rapid development of artificial intelligence technology is 

continually driving innovation in banking operations, especially in enhancing operational efficiency 

and risk control. With the surge in data volume and advances in computing technology, banks have 

begun to utilize AI to optimize customer service, internal management processes, and strengthen 

risk management mechanisms. This trend not only signifies the acceleration of digital 

transformation in banking but also heralds significant reforms to traditional banking business 

models. Although the application prospects of AI in the banking industry are broad, there are also 

challenges associated with technology implementation, data security, and ethical regulations. This 

paper aims to review the current state of AI technology applications in the banking industry. By 

analyzing specific cases, it discusses how AI technology can effectively improve operational 
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efficiency and risk control capabilities in banking, while also highlighting the existing challenges 

and future development directions. 

2. AI Technology in the Banking Sector 

2.1 Definition and Functions of AI Technology 

AI is a branch of computer science that simulates human intelligence processes, including 

technologies and methods such as machine learning, deep learning, and natural language processing. 

The goal of AI is to create systems capable of autonomously performing tasks, solving problems, 

making decisions, and learning, covering areas such as visual perception, language understanding, 

and decision-making. AI represents a new technological paradigm, enabling computer systems to 

understand and respond to complex environments in unprecedented ways. 

The application of AI technology in the banking industry is demonstrating its powerful 

capabilities and potential, particularly reflected in the following core functions: 

1) Automated Processing: By automatically performing complex calculations and data analysis 

tasks, AI significantly enhances processing speed and efficiency. In banking operations, this means 

AI can quickly process and analyze vast amounts of transaction data, effectively identify potential 

fraud activities, automate routine operations, reduce the need for human resources, and improve the 

accuracy and reliability of operations. 

2) Data Analysis: AI uses advanced machine learning and deep learning models to conduct 

in-depth analysis of massive datasets, identifying patterns and trends. This capability gives AI 

tremendous application value in market forecasting and customer behavior analysis, helping banks 

to understand market dynamics, accurately target customer needs, and develop more effective 

marketing strategies and product development plans. 

3) Pattern Recognition: AI's ability to recognize complex data patterns includes image, sound, 

and text recognition. This function is widely applied in image recognition, voice recognition, and 

natural language processing, enabling banks to implement identity verification, automatic document 

processing, automated customer services, and more, enhancing service convenience and user 

experience[1]. 

4) Decision Support: AI analyzes historical data and real-time information to provide more 

accurate and reasonable decision support for businesses and individuals. In bank risk management, 

the application of AI can accurately assess the risk level of loan applications, providing a scientific 

basis for credit decisions and reducing the bank's credit risk. 

5) Learning and Adaptation: AI systems can self-optimize, improve performance, and decision 

quality through continuous learning and experience accumulation. This self-learning and adaptation 

ability distinguishes AI from traditional programs, allowing it to enhance its application 

effectiveness in banking operations over time. 

As technology continues to advance and application scenarios expand, AI is expected to play an 

increasingly important role in banking as well as in broader domains. From improving the 

automation level of customer services, accurately assessing credit risks, to real-time monitoring of 

transactions and preventing fraud, AI technology is driving the optimization of banking business 

processes and the innovation of service models, indicating a new direction for the future 

development of the banking industry. 

2.2 Implementation of AI Technology in the Banking Industry 

In the banking industry, the application of Artificial Intelligence (AI) technology has entered a 

new era, not only transforming traditional service models but also significantly enhancing the 
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precision and efficiency of risk control. AI technology, with its advanced data analysis and learning 

algorithms, exhibits strong capabilities in several domains such as customer service automation, 

credit risk assessment, transaction monitoring, and fraud detection (Figure 1). 

 

Figure 1: Applications of AI in banking and finance 

2.2.1 Customer Service Automation 

Chatbots are one of the typical applications of AI in the field of customer service. These robots, 

based on deep learning technology, can provide almost instantaneous responses, handling a vast 

number of customer inquiries ranging from simple account queries to complex transaction 

instructions, greatly improving the efficiency and accessibility of customer service. For instance, 

through Natural Language Processing (NLP) technology, chatbots can understand and process users' 

natural language instructions, achieving a smoother customer interaction experience[2]. In terms of 

operational efficiency, this automation reduces reliance on human customer service, allowing banks 

to maintain service quality while reducing costs. 

2.2.2 Credit Risk Assessment 

Credit risk assessment is a crucial part of bank risk management. AI technology, through 

machine learning models such as credit scoring models, utilizes multidimensional data including 

customers' credit history, transaction behavior, and even social media activities to create dynamic 

risk profiles for each customer. Compared to traditional risk control models, AI can identify more 

subtle risk signals, increasing the accuracy of predictions. In specific application scenarios, for 

example, banks can use these models to predict the likelihood of loan default, deciding whether to 

approve the loan and setting corresponding interest rate levels, thus controlling risk exposure while 

expanding business. 

2.2.3 Transaction Monitoring and Fraud Detection 

In the realms of transaction monitoring and fraud detection, the application of AI technology also 

excels. By analyzing transaction patterns and behavior data in real-time, AI systems can swiftly 
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identify abnormal transactions, effectively preventing fraud. For example, by analyzing customers' 

historical transaction data with machine learning algorithms, AI systems can detect transaction 

behaviors significantly different from regular patterns and automatically trigger alerts. This not only 

enhances the efficiency of monitoring but also strengthens the immediacy of risk control, 

safeguarding the assets of both banks and customers. 

Through these implementations, the application of AI technology in banking not only improves 

operational efficiency but also significantly enhances risk control capabilities. Automation in 

customer service reduces the human resource burden on banks, increasing the speed and 

accessibility of services; precision in credit risk assessment helps banks better manage loan risks 

and optimize asset allocation; the immediacy of transaction monitoring and fraud detection 

strengthens banks' response capabilities to abnormal transactions, reducing potential losses. In 

summary, the introduction of AI technology has brought revolutionary changes to the banking 

sector, not only enhancing operational efficiency but also making a qualitative leap in risk control, 

laying a solid foundation for the sustainable development of the banking industry. 

2.3 Advantages and Limitations of AI Technology 

The application of Artificial Intelligence (AI) technology in the banking sector is increasingly 

becoming a key force driving the industry forward, achieving significant leaps in enhancing the 

precision, professionalism, security, and innovation of services through its unique capabilities. 

Despite the expectation that AI will play a larger role in many more fields in the future, its 

application comes with a series of challenges and limitations[3]. 

2.3.1 Advantages 

Enhancing Service Precision: Through big data analysis and machine learning algorithms, AI 

enables banks to precisely identify and meet the financial needs of small and micro customer groups, 

effectively channeling funds to key areas and weak links. This not only optimizes bank resource 

allocation but also enhances the inclusiveness, convenience, and personalization level of services. 

Enhancing Service Professionalism: In areas such as risk management and investment advising, 

the application of AI significantly improves the professional level of banking services. Based on 

in-depth data analysis, banks can precisely assess and warn against customer credit risks and market 

risks, achieving effective control. Intelligent investment advisors provide investors with 

personalized investment strategies through quantitative models, optimizing asset allocation[4]. 

Ensuring Service Security: The application of AI technology in anti-fraud and cybersecurity 

significantly enhances the security performance of banking operations. Real-time big data analysis 

and machine learning technology can identify fraudulent transaction behaviors, reducing risks, and 

help banks monitor and defend against cyber-attacks, protecting customer funds. 

Promoting Service Innovation: AI technology encourages continuous innovation in banks to 

meet the growing market and customer needs. Through intelligent, personalized, and scenario-based 

banking products and services, AI technology improves customer experience and promotes 

cross-industry integration and cooperation in the banking sector, expanding service areas[5]. 

2.3.2 Limitations and Challenges 

Interpretability and Transparency Issues: AI technology, especially applications involving neural 

networks and unsupervised learning, has weak interpretability and transparency in its 

decision-making process. This poses challenges to the banking industry's use of AI for system 

analysis and customer service, affecting the usability for frontline staff and improvements in 

customer satisfaction. 
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Risks Associated with Technology Application: The rapid development and widespread 

application of AI technology pose new challenges to traditional risk control methods. Banks need to 

strengthen the risk management of technology applications to ensure the safety and stability of AI 

systems. At the same time, concerns about the risk of technology going out of control require banks 

to establish comprehensive technology monitoring and risk management mechanisms. 

Despite the immense opportunities AI technology brings to the banking industry, the limitations 

and challenges encountered during its application necessitate careful consideration by banks in 

designing and implementing AI solutions. By continuously refining the strategies and frameworks 

for AI application, banks can maximize the advantages of AI technology while effectively 

addressing its associated challenges. 

3. Current State of Digital Transformation in Banking 

Globally, the banking sector is at a pivotal moment of digital transformation, facing new 

opportunities and challenges brought about by the rapid development of financial technology, 

especially with the rise of mobile payments and internet finance. These advancements have not only 

significantly accelerated business processing speed, simplified service procedures, and enhanced 

service response time but also greatly improved customer satisfaction and the market 

competitiveness of banks. 

Under the wave of digital transformation, the innovation and robust operation of banking 

services are advancing in tandem. By introducing advanced technological means, banks have 

strengthened their management of risks, enhancing their ability to identify and prevent risks, and 

reducing the incidence of operational, credit, and market risks. Additionally, digital transformation 

has also brought about more effective monitoring methods against Anti-Money Laundering (AML) 

and fraud activities, protecting the assets of both banks and customers. 

The digital transformation of the banking industry centers around customer experience, 

employing data-driven decision-making mechanisms, and deeply analyzing customer data through 

big data and artificial intelligence (AI) technology to achieve precise marketing and personalized 

services[6]. AI technology plays a crucial role in understanding customer needs, optimizing product 

recommendations, and improving customer service efficiency, enabling banks to provide more 

thoughtful and efficient services to customers. 

At the same time, open innovation has become another key aspect of banking digital 

transformation. The cooperation between the banking industry and high-tech enterprises is 

deepening, accelerating the launch of new financial products through resource sharing, technology 

exchange, and collaborative product development, offering customers more choices and better 

experiences. For instance, through collaboration with technology companies, banks can introduce 

blockchain technology to optimize services such as cross-border payments and supply chain 

financing, improving the transparency and efficiency of these services. 

Furthermore, the application of artificial intelligence and automation technology has not only 

improved service efficiency but also achieved round-the-clock comprehensive financial services. 

The use of intelligent customer service robots, self-service terminals, and mobile banking apps 

allows customers to enjoy convenient banking services anytime, anywhere, significantly enhancing 

customer service experience and satisfaction. These technological applications also enable banks to 

manage and operate more effectively, reducing operational costs and improving business efficiency. 

The digital transformation of the banking industry has also promoted the expansion of inclusive 

financial services. Digital means enable banks to cover a broader customer base, especially those in 

remote areas and small and micro-businesses that traditional banking services could not reach. 

Digital products such as micro-loans and electronic wallets greatly facilitate the financial lives of 
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these customer groups, increasing the prevalence and accessibility of financial services. 

In summary, the digital transformation of the banking industry is a profound revolution. It has 

not only changed the operational models of banks, enhanced service efficiency, and risk 

management capabilities but also significantly promoted the innovative development of the banking 

industry and the expansion of inclusive financial services[7]. As technology continues to advance 

and application scenarios expand, the banking industry will continue to progress on the path of 

digitalization, providing customers with higher quality, safer, and more convenient financial 

services, laying a solid foundation for the sustainable and healthy development of the banking 

industry. 

4. Case Studies on AI Applications in the Banking Industry 

4.1 Enhancing Operational Efficiency 

Generative AI (GenAI), with its powerful large model technology, is bringing unprecedented 

improvements in operational efficiency to the banking industry. According to a summary by Han 

Feng, a global partner at McKinsey, the application value of GenAI in banking mainly manifests in 

four aspects, known as the “4Cs”: Coding (speeding up programming), Concision (extracting 

insights/virtual experts), Customer Engagement, and Content Generation. 

•Coding Acceleration: In the field of coding acceleration, GenAI can interpret and generate code, 

especially in large-scale legacy system migrations, automated test development, and documentation 

and formatting. This capability has increased the efficiency of code writing and system updates by 

55%. By automating programming tasks, GenAI reduces the burden on developers, speeds up 

software delivery, and saves considerable time and resources for banks during digital 

transformation. 

•Virtual Experts: GenAI technology, through virtual expert systems, enables frontline bank staff 

to deduce insights and interpret text from unstructured data. This not only accelerates employees’ 

access to all relevant information, such as product guides and policies but also meets customer 

requests in real-time, increasing work efficiency by 60%. Furthermore, the application of virtual 

expert systems in answering customer inquiries and providing customized services significantly 

enhances the quality and efficiency of customer service. 

•Customer Engagement: Using chatbots for customer outreach and data collection, GenAI 

technology is expected to automate over 80% of customer interactions within the next 5 to 10 years. 

This advancement not only improves service efficiency but also optimizes customer experience, 

providing banks with valuable market insights through automated tools that collect customer 

feedback and needs. 

•Content Generation: GenAI also shows great potential in content generation, including the 

automatic creation of texts, images, and other content types. For bank marketing and customer 

communication, this means mass-producing personalized content to more effectively attract and 

retain customer relationships. Integration of AI and healthcare. The increasing application of 

artificial intelligence technology in the healthcare sector has revolutionized healthcare. Artificial 

intelligence can help doctors to diagnose diseases and develop treatment plans, improving the 

accuracy of diagnosis and the success rate of treatment. At the same time, artificial intelligence can 

also mine and analyze a large amount of medical data, providing strong support for medical 

research. For example, IBM's Watson medical assistant has been widely used in clinical practice to 

help doctors with diagnosis and treatment. 

McKinsey’s report predicts that GenAI will bring a value of $200 billion to $340 billion to the 

banking industry, equivalent to 2.8% to 4.7% of the industry’s annual revenue. Additionally, 

generative AI tools will help banks enhance customer satisfaction, improve decision-making, and 
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employee experience. 

4.2 Risk Control and Management 

Jiangsu Bank has actively pursued digital transformation using AI technology, achieving 

significant success in risk control. By deeply integrating big data and AI, Jiangsu Bank has made 

substantial progress in enhancing risk management efficiency, optimizing loan service processes, 

and strengthening fraud prevention.  

By the end of 2022, Jiangsu Bank’s non-performing loan rate was 0.94%, a decrease of 0.14 

percentage points from the previous year, and the balance of non-performing loans decreased by 

0.35 billion yuan. The provision coverage ratio reached 362.07%, an increase of 54.35 percentage 

points from the previous year (Figure 2). The overdue loan rate and the proportion of loans of 

concern decreased by 0.15 percentage points and 0.03 percentage points, respectively, from the 

previous year. These indicators not only show a continuous 7-year decline in the bad loan rate and a 

7-year increase in the provision coverage ratio but also indicate that Jiangsu Bank’s asset quality 

ranks among the top tier in the industry. The solid foundation of asset quality is inseparable from 

the application of financial technology tools like big data and AI in enhancing smart risk control.  

 

Figure 2: Jiangsu Bank’s Non-Performing Loan (NPL) Rate 

A key support for this achievement is Jiangsu Bank’s distinctive management tool: “Moonlight 

Treasure Box.” This tool conducts comprehensive analysis based on the breadth, depth, and 

freshness of data, forming customer ratings that reflect their risk level and determining credit 

granting methods[8]. The system also incorporates cutting-edge technologies such as facial 

recognition, voiceprint recognition, natural language processing, and smart calls to effectively 

prevent internet financial risks, information security risks, and fraud risks. Currently, “Moonlight 

Treasure Box” has evolved into an open financial risk service platform, offering a series of big data 

risk management service solutions to small and medium financial institutions, including customer 

information verification, blacklist checking, anti-fraud customer identification, credit scoring, credit 

reporting, and risk warning. This significantly expands the financial service audience to small and 

micro enterprises and individual customers, further proving Jiangsu Bank’s leadership and 

innovation capability in the field of intelligent risk control[9].  

5. Strategies and Recommendations for Digital Transformation in Banking  

As the banking sector progresses on its digital transformation journey, adopting a strategic 

approach combined with actionable recommendations is crucial for fully leveraging the potential of 

digitalization while mitigating associated risks. The following strategies and recommendations are 

designed to guide banks in their transformation efforts: 
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5.1 Embrace a Customer-Centric Approach 

Digital transformation should begin with a deep understanding of customer needs, preferences, 

and behaviors. Banks should use data analytics and AI technology to gain insights into customer 

behavior and tailor their services to meet these needs effectively. A customer-centric approach 

ensures that digital innovations directly contribute to enhancing customer satisfaction and loyalty. 

5.2 Invest in Advanced Technologies 

Continual investment in advanced technologies such as AI, blockchain, and cloud computing is 

essential for banks to remain competitive in the digital era. These technologies not only improve 

operational efficiency and risk management but also open new avenues for product and service 

innovation. 

5.3 Foster a Culture of Innovation 

Creating a culture that encourages experimentation, innovation, and agile thinking is vital for the 

success of digital transformation. Banks should establish cross-functional teams to explore new 

ideas and pilot digital initiatives, fostering an environment where learning from failures is seen as a 

step towards innovation. 

5.4 Strengthen Cybersecurity Measures 

As digital banking increases, so does the risk of cyber threats. Banks must prioritize 

cybersecurity, implementing robust security measures to protect customer data and transactions. 

This includes encryption, multi-factor authentication, and continuous monitoring of banking 

systems [10]. 

5.5 Collaborate with FinTechs and Other Partners 

Partnerships with FinTech companies and other technology providers can accelerate digital 

transformation. These collaborations can bring in new technologies and innovative business models, 

helping banks to enhance their digital offerings and streamline processes. 

5.6 Focus on Regulatory Compliance 

Digital transformation should align with regulatory requirements to ensure compliance. Banks 

need to stay updated on changing regulations in the digital finance landscape and integrate 

compliance into their digital strategies. 

5.7 Train and Upskill Employees 

Investing in employee training and development is crucial to equip staff with the necessary 

digital skills. Banks should offer regular training on new technologies and digital trends, enabling 

employees to adapt to the changing banking environment. 

5.8 Implement Data-Driven Decision Making 

Adopting a data-driven approach for decision-making can significantly enhance strategic 

planning and operational efficiency. Banks should leverage big data analytics to make informed 
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decisions regarding customer segmentation, product development, and risk management. 

By adopting these strategies and continuously evaluating their digital transformation journey, 

banks can not only achieve operational excellence and superior customer service but also ensure 

sustainable growth in the rapidly evolving digital landscape. 

6. Conclusions  

This article has explored how artificial intelligence propels the digital transformation of the 

banking industry, with a special focus on enhancing operational efficiency and strengthening risk 

control. AI technology, through automated processing and intelligent decision support, has 

significantly increased the speed and accuracy of banking operations, while big data analysis has 

bolstered risk management capabilities. These advancements not only improve customer experience 

but also enhance the competitive position of banks in the market. However, challenges such as the 

complexity of technology implementation, data security, and legal and ethical issues have emerged, 

requiring joint efforts from the banking industry, technology providers, and regulatory bodies to 

ensure the healthy development of AI technology. Looking ahead, as the technology continues to 

mature, AI is expected to play an increasingly central role in the banking industry, driving business 

innovation and transformation, and offering broader prospects for development. The banking sector 

needs to continue investing in technological innovation and actively participate in setting relevant 

standards to achieve sustainable development in the AI-driven digital era. 

References 

[1] Cui Weiqun, Tian Feng, Wang Tingting, Zhang Jiatou (2021). Deep Learning Assessment Method for Measurement 

Uncertainty [J]. Metrology of China, (07):99-101. 

[2] Cao Bin, Wang Feng, Li Shiyu (2019). Design of an Intelligent Chatbot System for the Field of Traditional Chinese 

Medicine [J]. Computer Knowledge and Technology, 15(12):174-175+185. 

[3] Feng Cai, Xia Ji, Zhao Wenbing (2023). Opportunities and Challenges Brought by Artificial Intelligence to the 

Development of China’s Banking Industry [J]. Northern Finance, (05):8-12. 

[4] Feng Cai, Xia Ji, Zhao Wenbing (2023). The Opportunities and Challenges Artificial Intelligence Brings to the 

Development of the Banking Industry [J]. Financial Perspective, (06):62-65. 

[5] Jiang Zeyan (2018). Application of Big Data Technology in the Financial Field in the Era of the Internet of Things 

[J]. Communication World, 25(12):27-28. 

[6] Zhang Lixia (2014). Technology Touches Smart Finance [J]. Electronic Banking, (09):16-17. 

[7] Pan Qing (2022). Research on Risk Management of Inclusive Financial Services in Banks [J]. Investment and 

Entrepreneurship, 33(15):4-6. 

[8] Ministry of Industry and Information Technology Education and Examination Center, Chen Xiaohua, Cao Guoling, 

et al. (2016). Risk Control of Internet Finance [M]. People’s Posts and Telecommunications Publishing House, 

201610.257. 

[9] Liu Zheng (2018). Research on the Application of Big Data Technology in Commercial Banks [J]. Financial 

Technology Era, (05):19-23. 

[10] Wang Guangshi (2010). Technology Risk Management Guidelines for Online Banking by the Monetary Authority 

of Singapore (Part One) [J]. China Financial Computer, (11):54-58.  

90




