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Abstract: 

Effective credit risk management is essential for financial institutions to maintain stability and 

profitability in dynamic market environments. In recent years, the integration of machine learning 

(ML) techniques within SAP systems has emerged as a transformative approach to enhance the 

accuracy and efficiency of credit risk assessment processes. This survey paper explores various ML 

models and algorithms tailored for credit risk management within SAP environments, including logistic 

regression, decision trees, random forests, gradient boosting machines, support vector machines, and 

deep learning neural networks. We discuss their applications, benefits, and challenges, highlighting key 

considerations such as data integration, model interpretability, scalability, regulatory compliance, bias 

mitigation, and operational integration. Through a comprehensive review of current literature and case 

studies, we examine how these ML approaches leverage the rich data stored in SAP systems to improve 

predictive accuracy, streamline decision-making, and mitigate risks effectively. The paper concludes 

with insights into future trends, including the role of explainable AI (XAI) and federated learning, in 

shaping the future of credit risk management within SAP systems. By navigating these challenges and 

embracing best practices in data management and governance, financial institutions can leverage ML-

driven solutions to optimize credit risk assessment processes and enhance overall business 

performance. 
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1. Introduction 

 

In the dynamic landscape of financial services, effective credit risk management stands as a cornerstone for 

sustainable business operations [1]. Traditionally, this vital function has relied heavily on expert judgment 

and statistical models to assess the likelihood of default and mitigate associated risks. However, the increasing 

complexity of financial transactions and the volume of data generated necessitate more advanced and scalable 

solutions [2]. 

 

SAP systems, renowned for their robust enterprise resource planning (ERP) capabilities, play a pivotal role in 

managing financial operations across industries [3]. These systems house vast repositories of transactional 

and customer data, providing a fertile ground for leveraging advanced analytics and machine learning (ML) 

techniques. By harnessing the power of ML, financial institutions can enhance their ability to predict credit 

risk more accurately, streamline decision-making processes, and optimize resource allocation. 

 

This survey paper aims to explore the intersection of credit risk management and machine learning within 

SAP environments [4]. We delve into various ML approaches and algorithms tailored for credit risk 

assessment, examine challenges in data integration and model implementation, and discuss real-world 

applications and case studies where these technologies have demonstrated tangible benefits. Additionally, the 

paper identifies future research directions and emerging trends that promise to reshape the landscape of credit 

risk management in SAP systems. 
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Through this comprehensive exploration, we aim to provide a foundational understanding of how machine 

learning can be effectively integrated into SAP systems to bolster credit risk management practices, ultimately 

driving more informed and proactive decision-making in financial institutions. 

 

Motivation and Contribution 

 

The motivation behind exploring machine learning (ML) approaches for improving credit risk management 

in SAP systems stems from several critical factors shaping today's financial landscape [2]. Traditional 

methods of credit risk assessment, while effective, often struggle to cope with the increasing volume, velocity, 

and variety of data generated within financial institutions [3]. This necessitates a shift towards more 

sophisticated analytical techniques that can harness the full potential of available data. 

 

SAP systems, as integral components of enterprise operations, store a wealth of structured and unstructured 

data crucial for assessing creditworthiness [3]. By integrating ML models into SAP environments, financial 

institutions can capitalize on this data to enhance the accuracy and granularity of credit risk assessments. ML 

offers the capability to uncover complex patterns and relationships within data that traditional methods may 

overlook, thereby enabling more robust risk prediction models [4]. 

 

The primary contribution of this survey paper lies in its comprehensive review and synthesis of existing 

literature and practical applications of ML in credit risk management within SAP systems. By consolidating 

insights from diverse sources, this paper aims to provide financial professionals, data scientists, and 

researchers with a holistic understanding of: 

- Various ML techniques applicable to credit risk management. 

- Challenges associated with data integration, model deployment, and scalability in SAP environments. 

- Real-world case studies illustrating successful implementations and outcomes. 

- Future research directions and emerging trends poised to shape the evolution of credit risk management 

practices. 

 

This paper is structured as follows: Section 2 presents a comprehensive literature review on ML applications 

in SAP systems for credit risk assessment. Section 3 explores various ML models used in this context. Section 

4 examines current challenges in credit risk management within SAP environments. Finally, Section 5 offers 

the conclusion and discusses implications for future research and practice in this area. 

 

2. Literature Review 

 

Amid global economic integration and heightened market competition, enterprises are leveraging modern 

information technology and artificial intelligence to transform their management practices [5]. Optimizing 

receivables management using AI technology is presented into [5]. It begins by outlining the system architec-

ture, which utilizes SAP platform and advanced business value management principles, implemented through 

ABAP programming [5]. The system incorporates a tailored index system based on financial data and employs 

a BP neural network model for automated assessment of accounts receivable risk, aiding enterprises in making 

informed decisions. 

 

The mandate for personal data masking within SAP Finance systems, driven by increasing data privacy de-

mands, necessitates the application of Artificial Intelligence (AI) [6]. This study explores how AI techniques, 

including machine learning and natural language processing, enhance data masking effectiveness [6]. By in-

tegrating AI into SAP Finance, the research demonstrates improved capabilities in identifying and masking 

sensitive financial data to comply with global regulations like GDPR. The findings emphasize AI-driven data 

masking's ability to enhance security and privacy without compromising system performance. Given the sen-

sitivity of financial data and regulatory scrutiny, effective AI-based masking techniques are essential for main-

taining compliance and data security [6]. 

The growing complexities in global supply chains, which face increasing vulnerabilities such as port conges-

tion, material shortages, and inflation is presented in [7]. We explore the application of machine learning to 
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predict and optimize solutions using large datasets. Our focus includes enhancing supply chain security 

through fraud detection, maintenance prediction, and material backorder forecasting. Introducing an auto-

mated machine learning framework, we streamline data analysis, model construction, and hyperparameter 

optimization for these tasks, improving efficiency and effectiveness [7]. Key factors influencing machine 

learning performance, such as sampling methods, categorical encoding, feature selection, and hyperparameter 

optimization, are identified and emphasized. This research highlights machine learning's potential as a robust 

alternative to traditional mathematical programming models, particularly for managing large-scale supply 

chain complexities. The automated framework presented contributes a novel approach to supply chain secu-

rity, enhancing current knowledge and practices in supply chain management. 

 

The evolving landscape of machine learning integration with ERP systems, highlighting significant advance-

ments and impacts on optimization is presented into [8]. ML algorithms enhance ERP capabilities by extract-

ing complex patterns from data, enabling real-time insights and adaptive decision-making. AI solutions are 

increasingly sought to make ML models within ERP understandable, facilitating effective data processing and 

responsiveness to changing conditions. Integration with IoT further enhances adaptability and optimization in 

ERP strategies. This comprehensive analysis synthesizes recent literature, offering insights into cutting-edge 

techniques and future directions for ML-driven ERP innovation and efficiency [8]. 

 

Small and medium-scale industries (SMEs) are crucial for economic stability, contributing to regional devel-

opment and employment generation [9]. However, they face challenges in sustaining growth in the digital 

age, often opting to remain small to avoid tax complexities. Despite these hurdles, SMEs in developing nations 

are increasingly adopting ERP packages, though sometimes facing financial strain due to improper selection. 

This paper explores how machine learning can predict ERP adoption post-COVID and applies multi-criteria 

decision-making (MCDM) techniques to choose suitable ERP types (cloud, on-premise, hybrid) and vendors 

for SMEs, enhancing their operational efficiency and sustainability [9]. 

 

The report on "ERP Implementation (SAP iRPA) in Finance and Supply Chain at Berger Paints Bangladesh" 

summarizes insights gained during an internship is presented in [10]. It highlights the benefits of RPA imple-

mentation in enhancing efficiency, reducing errors in data entry, and allowing focus on strategic tasks. The 

paper provides an overview of Enterprise Resource Planning (ERP), its functions, and practical applications. 

Sources include firsthand experience, organizational insights, websites, literature, and thesis papers. Automa-

tion improved operational speed, ensuring better service delivery, and secure data retrieval from archives. The 

report is structured into six chapters: Chapter 1 details the implementation processes and essential steps. Chap-

ter 2 covers methodology and roles. Chapter 3 focuses on Berger Paints Bangladesh. Chapter 4 discusses 

Robotic Process Automation in finance and supply chain operations. Chapter 5 reflects on the internship ex-

perience. The final chapter presents findings, recommendations, and conclusions [10]. 

 

A data warehouse is a specialized, integrated repository of data that is organized around specific subjects, 

designed to support managerial decision-making by reflecting historical changes [11]. Traditional tools like 

IBM Cognos and SAP BO typically use centralized single-node architectures for data warehousing, which 

suffer from scalability limitations exacerbated by the rapid growth of internet-scale data needs [11]. This 

paper focuses on the integration of cloud-based data warehouses with machine learning and emphasizes the 

importance of parallel integration methods. It begins by illustrating how combining cloud data warehouses 

with machine learning can drive business innovation and enhance productivity. The paper then examines the 

challenges of deploying machine learning models in production environments and highlights how cloud data 

warehouses can mitigate these challenges. Detailed discussions follow on the integration of Snowflake within 

cloud computing frameworks, outlining the implementation steps and processes involved in parallel integra-

tion approaches [11]. Finally, the paper analyzes the outcomes of parallel integration methods, asserting their 

promising application prospects and developmental opportunities within cloud data warehousing. 
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Table 1: Summary for The Literature Review 

 

Ref-

er-

ence 

Methods Used Application Highlights 

[5] ABAP programming, BP 

neural network model 

Optimizing receivables 

management in SAP Fi-

nance 

Utilizes SAP platform with ABAP for au-

tomated assessment of accounts receivable 

risk; improves efficiency and decision-

making. 

[6] Machine learning, natural 

language processing 

Personal data masking in 

SAP Finance 

AI-driven techniques enhance data mask-

ing effectiveness, ensuring compliance 

with GDPR and improving security with-

out performance compromise. 

[7] Machine learning, auto-

mated ML framework 

Enhancing supply chain 

security through fraud 

detection, maintenance 

prediction, and forecast-

ing 

Automated ML framework streamlines 

data analysis and model optimization, im-

proving efficiency in managing supply 

chain complexities. 

[8] Machine learning, IoT in-

tegration 

Integration of ML with 

ERP systems 

ML algorithms extract patterns for real-

time insights and adaptive decision-mak-

ing, enhancing ERP capabilities; empha-

sizes future directions in ML-driven ERP 

innovation. 

[9] Machine learning for ERP 

adoption prediction, 

MCDM for ERP selection 

Small and medium-scale 

industries (SMEs) ERP 

adoption and vendor se-

lection 

Predicts ERP adoption post-COVID using 

ML; applies MCDM for choosing suitable 

ERP types/vendors, enhancing operational 

efficiency and sustainability of SMEs. 

[10] SAP iRPA implementa-

tion, RPA in finance and 

supply chain 

ERP Implementation at 

Berger Paints Bangla-

desh 

RPA implementation enhances efficiency, 

reduces errors, and allows focus on strate-

gic tasks in finance and supply chain oper-

ations at Berger Paints Bangladesh. 

[11] Integration of cloud data 

warehouses with machine 

learning, Snowflake, par-

allel integration methods 

Integration of cloud data 

warehouses with ma-

chine learning; analysis 

of Snowflake 

Cloud data warehouses integrated with 

ML drive business innovation; parallel in-

tegration methods enhance scalability and 

productivity in data warehousing environ-

ments. 

 

3.  Machine Learning Models for Credit Risk Assessment in SAP Systems 

 

• Logistic Regression: Logistic regression is a statistical technique widely used for binary classification tasks, 

such as predicting credit defaults within SAP systems [11]. It models the probability of the default event 

occurring based on input variables such as customer demographics, loan history, and credit scores. In SAP 

environments, logistic regression analyzes historical data to estimate the likelihood of a borrower defaulting 

on a loan or credit [11]. By fitting a logistic function to the data, it calculates probabilities and classifies 

applicants into risk categories, providing a straightforward yet effective method for initial risk assessment. 

• Decision Trees and Random Forests: Decision trees and random forests are ensemble learning methods that 

excel in segmenting credit applicants and predicting risk categories within SAP systems. Decision trees 

partition data into smaller subsets based on features like income, credit score, and payment history [12]. Each 

decision node splits the data based on the most informative feature, aiming to maximize information gain and 

purity of the resulting subsets. Random forests combine multiple decision trees, each trained on different 

subsets of data and features, to reduce overfitting and improve prediction accuracy. In SAP, these methods 

analyze customer attributes and transaction histories to classify applicants into risk categories, providing a 
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structured approach to credit risk assessment that can handle complex decision boundaries and interactions 

among features. 

• Gradient Boosting Machines (GBM): GBM is an ensemble technique that sequentially builds decision trees 

to minimize prediction errors and improve accuracy in credit risk assessment within SAP systems [13]. It trains 

each tree iteratively, focusing on instances where previous models performed poorly. By combining weak 

learners (individual decision trees) into a strong learner, GBM enhances predictive power and handles large 

datasets efficiently. In SAP environments, GBM iteratively refines models to capture complex relationships in 

data, providing robust predictions of creditworthiness based on customer profiles, transactional data, and other 

relevant variables [13]. 

• Support Vector Machines (SVM): SVMs are powerful supervised learning models used for classification 

tasks, including credit risk assessment in SAP systems [13]. They find the optimal hyperplane that best 

separates classes by maximizing the margin between data points, known as support vectors. SVMs are effective 

in handling high-dimensional data and capturing complex relationships between variables. In SAP 

environments, SVMs analyze customer credit data to classify applicants into different risk categories, 

leveraging their ability to generalize well and make accurate predictions even in cases where data points are 

not linearly separable [13]. 

• Deep Learning Models: Deep learning models, such as neural networks, learn hierarchical representations of 

data through multiple layers of interconnected nodes (neurons) [14]. They excel at learning complex patterns 

from raw data without explicit feature engineering, making them suitable for credit risk assessment in SAP 

systems where data may be diverse and unstructured. By processing vast amounts of transaction history, 

customer behavior data, and other relevant information, deep learning models can predict credit risk with high 

accuracy [14]. In SAP environments, these models adapt to changing patterns and evolving risk factors, 

providing flexibility and scalability in credit risk management. 

• Explainable AI (XAI): XAI techniques aim to provide transparency and interpretability to complex ML 

models used in credit risk assessment within SAP systems [15]. They generate explanations for model 

predictions, helping stakeholders understand how decisions are made and enhancing trust in the predictive 

outcomes. XAI methods are crucial for regulatory compliance and stakeholder acceptance, as they provide 

insights into the factors influencing credit risk assessments [15]. In SAP environments, XAI enhances the 

interpretability of ML models, enabling financial institutions to explain the rationale behind credit decisions 

and mitigate potential biases or inconsistencies. 

 

 

 
Figure 1: ML Models in Credit Risk Analysis1 

 

 
1 https://www.birlasoft.com/articles/ai-machine-learning-and-future-credit-risk-management 

https://www.ijirmps.org/


Volume 12 Issue 1                                      @ 2024 IJIRMPS | ISSN: 2349-7300        

IJIRMPS2401230797 www.ijirmps.orgWebsite:  Email: editor@ijirmps.org 6 
 

These explanations illustrate how each machine learning algorithm operates within SAP systems to enhance 

credit risk assessment. By leveraging data integration, model implementation, and advanced analytical 

techniques, financial institutions can optimize decision-making processes and improve their ability to predict 

and manage credit risk effectively. 

 

4.  Current Challenges in Credit Risk Management: 

 

1. Data Integration and Quality: One of the primary challenges is integrating diverse data sources within 

SAP systems to obtain a comprehensive view of credit risk [16]. SAP environments often store structured data 

(e.g., customer profiles, transaction history) and unstructured data (e.g., text documents, sensor data), requiring 

robust data integration strategies. Ensuring data quality, consistency, and completeness is crucial for accurate 

risk assessment models. 

 

2. Model Complexity and Interpretability: As financial institutions adopt more sophisticated machine 

learning models within SAP systems, ensuring model transparency and interpretability becomes challenging 

[17]. Complex models such as deep learning neural networks may provide high accuracy but can be difficult 

to interpret, raising concerns about regulatory compliance and stakeholder trust. Balancing model complexity 

with interpretability is essential for effective decision-making and risk management. 

 

3. Scalability and Performance: SAP systems handle large volumes of data and require scalable machine 

learning solutions to process and analyze this data efficiently [18]. Ensuring that ML models can scale with 

increasing data volumes and transactional complexity while maintaining performance is critical for real-time 

decision support in credit risk management. 

 

4. Regulatory Compliance: Financial institutions must comply with stringent regulatory requirements when 

implementing machine learning models for credit risk assessment. Regulations such as GDPR, Basel III, and 

local financial regulations impose constraints on data usage, model validation, and transparency. Ensuring that 

ML models within SAP systems adhere to regulatory guidelines is essential to avoid legal and compliance risks 

[18]. 

 

5. Bias and Fairness: Machine learning models trained on historical data may inadvertently perpetuate biases 

related to race, gender, or socioeconomic status, leading to unfair outcomes in credit decisions. Addressing 

bias and ensuring fairness in credit risk assessment models within SAP systems requires careful consideration 

of data selection, feature engineering, and model evaluation techniques [19]. 

 

6. Operational Integration and Change Management: Integrating machine learning models into existing SAP 

environments involves overcoming operational challenges such as IT infrastructure compatibility, workflow 

integration, and user acceptance. Change management strategies are essential to ensure seamless adoption of 

ML-driven credit risk management processes by stakeholders across the organization [18]. 

 

7. Cybersecurity and Data Privacy: SAP systems store sensitive financial and personal data, making them 

attractive targets for cyberattacks. Implementing robust cybersecurity measures and ensuring data privacy 

safeguards are crucial when deploying machine learning models for credit risk assessment. Protecting data 

integrity and confidentiality is paramount to maintaining trust and security in financial operations [20]. 

 

Addressing these challenges requires a holistic approach that combines advanced machine learning techniques, 

rigorous data management practices, regulatory compliance frameworks, and stakeholder engagement 

strategies within SAP systems. By navigating these challenges effectively, financial institutions can enhance 

their ability to predict and manage credit risk, driving more informed decision-making and sustainable business 

growth. 
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5. Conclusion  

 

The integration of machine learning (ML) approaches within SAP systems represents a significant 

advancement in the field of credit risk management, offering financial institutions powerful tools to enhance 

decision-making processes and mitigate risks effectively. Throughout this survey paper, we have explored 

various ML models and algorithms tailored for credit risk assessment within SAP environments, highlighting 

their applications, benefits, and challenges. 

 

Machine learning models such as logistic regression, decision trees, random forests, gradient boosting 

machines, support vector machines, and deep learning neural networks have demonstrated their efficacy in 

analyzing diverse datasets—from customer profiles to transaction histories—to predict creditworthiness with 

higher accuracy than traditional methods. These models leverage the rich data stored in SAP systems to uncover 

complex patterns, improve predictive performance, and enable proactive risk management strategies. 

 

However, the adoption of ML in credit risk management within SAP systems is not without challenges. Issues 

such as data integration, model interpretability, scalability, regulatory compliance, bias mitigation, operational 

integration, and cybersecurity pose significant hurdles that must be addressed to realize the full potential of 

ML-driven solutions. Overcoming these challenges requires collaborative efforts across IT, data science, 

compliance, and business operations to implement robust governance frameworks and deploy ML models 

responsibly. 

 

Looking ahead, the future of credit risk management in SAP systems will likely be shaped by advancements 

in explainable AI (XAI), federated learning, and AI-driven automation. XAI techniques will enhance model 

transparency and stakeholder trust, while federated learning approaches will enable collaborative model 

training across distributed SAP environments, addressing data privacy concerns and promoting regulatory 

compliance. 

 

As financial institutions continue to innovate and adapt to evolving market dynamics, leveraging machine 

learning in SAP systems offers a pathway to more agile, data-driven decision-making processes. By harnessing 

the capabilities of ML models and embracing best practices in data management and governance, organizations 

can achieve greater accuracy in credit risk assessment, improve operational efficiencies, and ultimately, 

enhance their competitive edge in the financial services industry. 

 

In conclusion, while challenges persist, the integration of machine learning into SAP systems holds promise 

for transforming credit risk management practices, ushering in a new era of efficiency, transparency, and 

reliability in financial operations. 
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