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ABSTRACT 

The potential to improve the security of financial data in the digital era is presented by the 

convergence of big data analytics, cloud computing, and attribute-based encryption (ABE). 

Innovative solutions are essential to protecting sensitive data as the banking industry battles more 

complex cyber-attacks. In order to strengthen the security of financial data, this article investigates 

the integration of ABE with big data analytics within cloud computing systems. It starts by going 

over the basics of ABE, such as ciphertext-policy ABE (CP-ABE) and key-policy ABE (KP-ABE), 

and clarifies how ABE allows for fine-grained access control over encrypted data. The paper then 

explores the use of ABE in cloud computing, highlighting its function in guaranteeing data 

scalability and confidentiality. Additionally, the integration of big data analytics with an emphasis 

on anomaly detection, predictive analytics, real-time transaction monitoring, and better security 

measures is covered in relation to financial institutions. The significance of using big data analytics 

to detect fraud, control risks, and adhere to legal obligations is emphasized in the article. To further 

illustrate the usefulness of these technologies, case studies illustrating the application of big data 

analytics and ABE in actual financial institutions are provided. Financial businesses can maintain 

legal and ethical standards while improving data security through iterative improvement and 

compliance verification. In summary, this article offers valuable perspectives on how ABE, cloud 

computing, and big data analytics may protect financial information and reduce cyber threats in 

the contemporary banking industry. 

Keywords: Attribute-based encryption (ABE), real-time monitoring, anomaly detection, fraud 

detection, risk management, key policy ABE (KP-ABE), ciphertext policy ABE (CP-ABE). 

1 INTRODUCTION 

Attribute-based encryption (ABE), cloud computing, and big data analytics together are 

transforming the security of financial data. Sophisticated security measures are becoming more 

and more necessary for the financial industry in the digital age to safeguard confidential data. In 

order to address these issues, the confluence of various technologies presents encouraging options. 

A comprehensive synopsis of blockchain's evolution and uses is given, emphasizing how it can 

potentially overcome the drawbacks of traditional financial institutions and how government 

agencies, tech companies, and financial intermediaries are beginning to embrace it.  
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The rising frequency of cyber threats and data breaches in the modern banking sector has made 

protecting sensitive data a top priority. The dynamic and intricate nature of today's cyber 

ecosystem often proves to be too much for standard security solutions, especially for financial 

organizations handling massive volumes of data. Novel techniques like Cloud-Based Attribute-

Based Encryption (ABE) have surfaced as viable remedies to reduce these hazards. Characteristic-

Based Public-key cryptography, which includes encryption, enables fine-grained access control 

over encrypted data. This implies that information can be encrypted according to particular traits 

or regulations, guaranteeing that only individuals who are permitted and possess the necessary 

attributes can decode and retrieve the data. When combined with cloud computing, ABE provides 

a scalable and effective way to secure big datasets that are frequently encountered in the banking 

industry. 

By combining ABE with big data technology, financial organizations can take use of cloud 

computing's potential while still upholding strict security measures. Making informed decisions 

requires having insights into market trends, customer behavior, and risk management, all of which 

are provided by big data analytics. These advantages do, however, come with a risk: safeguarding 

the enormous volumes of private data processed and kept on cloud servers. The potential of big 

data technology and cloud-based attribute-based encryption to improve the security of financial 

data is examined in this article. It explores the workings of ABE, the benefits of storing and 

processing data on cloud platforms, and the use of big data in the financial sector. The paper looks 

at these components in order to give readers a thorough grasp of how these technologies can be 

used to protect financial data and guarantee data integrity and privacy in an increasingly digital 

world. 

ABE is a kind of public-key encryption in which the ciphertext and the user's secret key rely on 

many factors (such as roles, user identification, or other descriptive properties). The user's qualities 

must match those listed in the access policy in order for access to the encrypted data to be 

authorized. Key-Policy ABE (KP-ABE): This approach encrypts data using a set of attributes and 

embeds the access policy into the secret key of the user. If the characteristics of the ciphertext meet 

the requirements of the key's access policy, decryption can occur. The roles are inverted in 

Ciphertext-Policy ABE (CP-ABE). Users are assigned secret keys linked to specific attributes, and 

the access policy is contained inside the ciphertext. If the user's characteristics match the 

ciphertext's access policy, decryption can be achieved. 

Data Confidentiality: Guarantees that the data can only be decrypted and accessed by authorized 

individuals who have the necessary qualities. Cloud service providers can implement complicated 

access control policies with fine-grained access control, which eliminates the need to keep user-

specific keys. Scalability: Because of its attribute-based methodology, it is appropriate for systems 

with a high user count and data access policies. Configuration: Public parameters and master keys 

are generated from a reliable source. Key Generation: Depending on a user's qualities, the authority 

gives them secret keys. Data encryption: An access policy that outlines the attributes needed for 
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decryption is applied to encrypted data. Decryption: If the ciphertext's access policy is satisfied by 

the users' attributes, the data can be decrypted. 

Data is gathered by financial institutions from a variety of sources, such as social media, market 

feeds, customer interactions, and transactions. A thorough picture of financial activity is provided 

by integrating this data, which aids in the identification of irregularities and possible security risks. 

Real-time financial transaction monitoring and analysis is made possible by big data analytics. 

This facilitates the prompt mitigation of risks by assisting in the early discovery of fraudulent 

activity. Predictive models are able to predict possible security lapses and fraudulent efforts by 

examining past data. Based on these forecasts, financial institutions can take preemptive steps to 

stop these kinds of things from happening. Large data sets can be analyzed by big data techniques 

to find trends and abnormalities that point to potential security risks. Algorithms that use machine 

learning have the capacity to continuously learn from fresh data, which enhances their capacity to 

identify and address security risks. 

2 LITERATURE SURVEY 

Mittal (2017) In order to provide secure data access in cloud contexts, this study investigates 

attribute-based encryption (ABE). Using characteristics to manage access to encrypted data and 

improve security and privacy in cloud storage and sharing are two important features. Instead of 

using more conventional techniques like usernames or passwords, ABE provides fine-grained 

access control, enabling people to access data based on specified criteria. By guaranteeing safe 

data management and sharing procedures, this method allays worries about data confidentiality 

and illegal access in cloud computing. 

Gai et al. (2015) In mobile cloud environments, the study presents a proactive attribute-based safe 

data schema designed specifically for the banking sector. The use of characteristics for strict data 

access control, which strengthens security in financial transactions, is one of the key highlights. 

This schema makes it possible to take preventative steps to protect sensitive data, guaranteeing 

adherence to industry rules and reducing possible risks related to using mobile clouds. 

Moghadam & Fayoumi (2019) Examining current approaches and identifying unresolved 

problems, this study explores the path toward cloud-based data analytics security. Analyzing 

existing security measures, identifying security holes, and talking about unsolved issues are some 

of the highlights. The study is to promote additional research in this developing subject and to 

deepen understanding of security issues in cloud-based data analytics. 

Morales-Sandoval et al. (2020) An attribute-based encryption (ABE) strategy designed for safe 

cloud storage, sharing, and retrieval of encrypted data is presented in this study. Highlights include 

improving security and privacy in cloud storage and sharing, and controlling access to encrypted 

data by utilizing attributes. Fine-grained data access management is ensured via the ABE 

framework, which makes variable access control policies based on user traits possible. This 

http://www.ijerst.com/


  Vol. 17, Issue 4, 2021 

ISSN 2319-5991 www.ijerst.com 

        Int. J. Eng. Res. & Sci. & Tech. 2021 I 

 
 
 

 

 

26 

method helps to enable safe data management procedures in the cloud by addressing issues with 

data confidentiality and illegal access in cloud computing. 

Qiu et al. (2018) Specifically designed for mobile clouds in the financial industry, this paper offers 

a proactive, user-centric secure data method that uses attribute-based semantic access controls. 

Proactive security procedures that use attribute-based access controls to guarantee strict data 

protection are among the key aspects. By improving adherence to industry rules and reducing the 

risks connected with mobile cloud usage, the program is intended to address specific security 

concerns within the financial sector. 

Song et al. (2019) The difficulties of privacy and security that arise from processing data in 

industrial big data and Internet of Things (IoT) ecosystems are examined in this investigation. 

Analyzing weaknesses and possible risks within these networked systems, suggesting measures to 

protect sensitive data, and addressing industry rules' compliance are some of the highlights. The 

goal of the conversation is to improve knowledge of the intricate issues related to security and 

privacy in industrial data processing, which will aid in the creation of strong defenses against 

threats to vital infrastructure. 

Kumar and Alphonse (2018) In addition to providing a gap analysis and suggesting future research 

areas, this thorough survey evaluates attribute-based encryption (ABE) in cloud computing. 

Highlights include assessing current ABE schemes, pointing out security and implementation 

issues, and making recommendations for future development paths. The purpose of the survey is 

to improve knowledge of ABE's function in cloud security, provide direction for next studies, and 

encourage creativity in this developing area. 

Yang et al. (2020) Examining data security and privacy protection tactics for cloud storage, this 

survey provides information on existing practices as well as potential future developments. 

Examining encryption methods, access control systems, and privacy legislation compliance are 

some of the highlights. The purpose of the survey is to raise public awareness of the risks 

associated with data security in cloud storage, point out weaknesses in security protocols, and 

suggest ways to improve security and privacy in cloud-based data storage systems. 

Joshi et al. (2018) To ensure safe access to cloud-based Electronic Health Record (EHR) systems, 

this study focuses on attribute-based encryption (ABE). The use of ABE to restrict access to private 

medical data and improve security and privacy in EHR administration are two noteworthy features. 

By enabling user-attribute-based, fine-grained access control, the method protects patient privacy 

and complies with healthcare standards. By addressing important security issues in cloud-based 

healthcare systems, our research makes it easier to maintain electronic health records securely and 

effectively. 

Koo et al. (2013) In cloud storage environments, this study investigates safe and effective data 

retrieval over encrypted data using attribute-based encryption (ABE). The use of ABE to provide 

safe data access while maintaining confidentiality and improving privacy in cloud storage systems 
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are two noteworthy features. By providing user-attribute-based fine-grained access control, the 

method ensures effective data retrieval without sacrificing security. Through tackling privacy 

issues and refining data retrieval procedures, our research advances the development of safe and 

effective cloud storage solutions. 

Deepika et al. (2020) Through the prism of attribute-based encryption (ABE), this review offers 

insights into data privacy. Examining ABE's contribution to improving data privacy, its 

applications in a variety of fields, and its efficiency in maintaining secrecy while permitting 

adaptable access control are some of the key points. In addition to highlighting areas for further 

study and advancement in this vital sector, the review attempts to enhance knowledge of the role 

that ABE plays in protecting data privacy. 

3 METHODOLOGY 

1. 3.1 Selection of Sources 

A thorough analysis of scholarly literature is essential to fully comprehend how Cloud-Based 

Attribute-Based Encryption (ABE) and Big Data are integrated for the protection of financial data. 

Examining several peer-reviewed papers, articles, and journals on pertinent technologies and their 

uses in financial data security is part of this process. The overview first examines the mechanisms 

and uses of attribute-based encryption, or ABE. Key-Policy ABE (KP-ABE) and Ciphertext-Policy 

ABE (CP-ABE) are compared in order to see which is a better method for protecting sensitive 

information. 

The analysis then moves on to Big Data Analytics, looking into how these tools improve data 

security, identify fraud, and control risks in financial institutions. Applications for machine 

learning, predictive modeling, and real-time analytics fall under this category. The influence of the 

Internet of Things (IoT) on data security, operational efficiency, and financial management is 

examined through an analysis of research, with a particular emphasis on IoT security frameworks 

and protocols. The literature review delves into the evolution and uses of Blockchain Technology 

in the financial industry. This entails evaluating the consensus processes, decentralization, and 

security characteristics of blockchain technology in order to overcome the shortcomings of 

conventional financial systems. Lastly, Cloud Computing is reviewed, analyzing how cloud-based 

models handle, store, and protect massive datasets. ABE integration is given particular focus in 

order to improve data security. 

2. 3.2 Sources of Data 

Data collection from financial institutions, including banks and investment businesses, is the focus 

of this task. The information consists of market feeds, client interactions, and transaction records. 

These documents offer insightful information about consumer behavior, market trends, and 

financial activity. 

http://www.ijerst.com/


  Vol. 17, Issue 4, 2021 

ISSN 2319-5991 www.ijerst.com 

        Int. J. Eng. Res. & Sci. & Tech. 2021 I 

 
 
 

 

 

28 

Making Use of Public and Proprietary Datasets: This refers to making use of both publicly 

accessible datasets and datasets that are owned and supplied by certain organizations. These 

datasets are necessary in order to conduct thorough and precise analysis. 

3. 3.3 Integration of Data 

Combining Diverse Data Sources: This refers to techniques for combining different datasets into 

a coherent, single dataset. It makes sure that all pertinent data is gathered from various sources. 

Preserving Data Accuracy and Consistency: This describes the methods used to make sure that the 

combined data is consistent, accurate, and dependable across all sources. To preserve the integrity 

of the data, this may entail data validation, cleaning, and transformation procedures. 

4. 3.4 Implementation of Attribute-Based Encryption (ABE) 

1. 3.4.1 Selection of ABE Scheme 

KP-ABE and CP-ABE comparison: This is a comparison of the two main categories of attribute-

based encryption methods. Whereas Ciphertext-Policy ABE (CP-ABE) embeds the access policies 

directly in the ciphertext, Key-Policy ABE (KP-ABE) enables data owners to establish access 

policies and embed them in users' private keys. 

Selecting the Correct ABE Scheme: The unique security needs for financial data should be the 

basis for choosing which ABE scheme to employ. This could involve taking the data's sensitivity, 

scalability, and adaptability into account. 

2. 3.4.2 Setup and Configuration 

Configuring Master Keys and Public Parameters: In this stage, the ABE system's initial master 

keys and public parameters are configured. For the system to function and be secure, these are 

necessary. 

Producing and Sharing Cryptocurrency: This covers the processes for generating cryptocurrencies 

based on user characteristics. These keys are distributed safely to authorized users thanks to the 

distribution method. 

3. 3.4.3 Encryption and Decryption Processes 

Procedure for Encrypting Financial Data: The processes for encrypting financial data with the 

chosen ABE scheme are described in this section. It involves using encryption methods and 

establishing the access rules. 

Methods for Decryption: The latter covers the procedures required to decode the information. 

Ensuring secure and allowed access, the data can only be decrypted and accessed by users whose 

attributes meet the access policy encoded in the ciphertext. 
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5. 3.5 Big Data Analytics Integration 

1. 3.5.1 Real-Time Data Analysis 

Putting in place systems that continuously track financial transactions as they happen is known as 

"implementing real-time monitoring." These technologies give users immediate access to 

information about current events. 

Techniques for Anomaly and Fraud Detection: These involve the use of Big Data analytics to spot 

odd patterns and behaviors that might point to fraud. These irregularities are detected in real time 

by sophisticated algorithms that examine massive amounts of data. 

2. 3.5.2 Predictive Analytics Models 

Predictive model development is the process of building models that have the ability to foresee 

possible security vulnerabilities before they happen. Advanced statistical and machine learning 

methods are used in the construction of these models. 

Leveraging Historical Data: By training these predictive models on historical data, the accuracy of 

the algorithms is increased. The models can more accurately predict future threats and 

vulnerabilities by examining prior instances. 

3. 3.5.3 Enhanced Security Measures 

Using machine learning to assess new data on a continual basis is known as "deploying machine 

learning algorithms." The ability of these algorithms to recognize and react to security risks is 

enhanced over time as they learn and adapt. 

Developing techniques to improve the capacity to recognize and neutralize security threats is part 

of the process of improving threat identification and mitigation. These tactics are continuously 

improved upon by fresh data, which gradually increases their efficacy. 
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Figure 1: Big Data Analytics Integration with ABE 

The main components of a cloud-based data management system are shown in this Figure 1. The 

cloud infrastructure, which unifies essential elements, is at the core. Data sources and data 

collecting start the information flow. System connections are made smooth through integration. 

While predictive analytics models allow for future forecasting, real-time data analysis offers 

instant insights. Sensitive information is safeguarded by improved security procedures, and data 

storage guarantees expandable storage options. Legal requirements are met by maintaining 

regulatory compliance. These elements work together to create a complete system for handling, 

evaluating, and protecting data in cloud environments. 

4 RESULTS AND DISCUSSION 

The security and efficiency of financial data have been significantly enhanced by the combination 

of Attribute-Based Encryption (ABE) with big data analytics and cloud computing. Large data 

volumes were difficult for traditional ways to handle, but ABE makes sure that only authorized 

individuals may access important data. Data processing and analysis have been improved by 

utilizing Hadoop's distributed file system (HDFS) and cutting-edge machine learning methods. 

Financial institutions can quickly identify and stop fraud thanks to real-time monitoring and 

predictive analytics, which also lessens the likelihood of data breaches and unauthorized access 

occurrences. In the banking sector, this technological synergy has enhanced data integrity, 

operational efficiency, and regulatory compliance. 
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5 CONCLUSION 

To sum up, the combination of attribute-based encryption (ABE), cloud computing, and big data 

analytics presents a number of promising avenues for enhancing the security of financial data. 

Cloud-based solutions can guarantee data confidentiality and scalability by utilizing ABE's fine-

grained access control, which is important for managing large datasets in the banking industry. 

Additionally, big data analytics improves security measures by providing real-time monitoring, 

anomaly detection, and predictive analytics, which enable proactive risk management and 

regulatory compliance. Finally, through iterative refinement and stakeholder feedback, these 

technologies can continually adapt to new threats while upholding moral and legal standards. 

Attribute-based encryption (ABE), cloud computing, and big data analytics will all continue to be 

refined and integrated for future improvements in the field of financial data security. Potential 

directions for ABE technology development could be to increase flexibility and scalability so that 

even more precise access control over sensitive data is possible. Furthermore, data confidentiality 

should be prioritized along with resilience against new cyber threats in cloud-based solution 

optimization. This can be achieved by implementing strong encryption techniques and safe data 

storage protocols. To help financial institutions keep ahead of possible security breaches, big data 

analytics should develop to use cutting-edge machine learning algorithms and artificial intelligence 

approaches for more precise anomaly identification and predictive analytics. Future initiatives 

should also place a higher priority on ethical and legal compliance, guaranteeing that user consent 

and data protection continue to be at the forefront of security procedures. By means of ongoing 

technological innovation and iterative refinement prompted by stakeholder feedback, these 

integrated solutions can securely protect financial data in the digital age while adhering to legal 

and ethical requirements. Enhancing data security can be achieved by extending predictive 

analytics to encompass more financial metrics. Resilient encryption and access restrictions will be 

necessary to guarantee adherence to changing data privacy standards. If these technologies keep 

improving, financial data security could undergo a revolution that benefits all parties involved and 

improves operational sustainability. 
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