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Abstract 

While the phrase Big Data analytics is not only applicable for a certain realm of technology, 

diverse business segments like banking also benefit from the use of advanced mathematical and 

statistical models like predictive analysis, artificial intelligence, and data mining. If it is a query 

that is data volume generated in a bank or any financial institution is huge, it is absolutely a yes. 

As per the recent survey, it is observed that banks worldwide aren't just concentrating on improving 

the asset quality and fulfilling regulatory compliance but on the lookout for a digital convergence 

strategy to reach customers effectively in delivering services and products. As most of the data 

generated in internet banking and ATM transactions are unstructured accounting around for 2.5 

quintillion bytes useful for fraud detection, risk management, and customer satisfaction, the use of 

trending Big Data Analytics methodology can be used to tackle the challenges and competition 

among banks. There are surplus advantages of Big Data strategy in the banking field and in this 

paper, we have made an analysis over Big Data Analytics on banking applications and their related 

concepts.  
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1. Introduction 

Banking sector, is undoubtedly the backbone that supports companies worldwide [1]. 

Particularly, after the replacement of the barter system with monetary technique, banks play a vital 

role in various factors like key activities, investment & capital management, and project financing. 

Although most of the banks were nationalized in the interval 1960-1970, private banking became 

popular after 1991 due to globalization, and liberalization [2]. Among these, Citibank, Credit 

Suisse, JP Morgan, Wells Fargo, and UBS became the global leaders in the banking sector. Figure 

1 is one such example of the banking structure followed in India. With the Reserve Bank of India 

as the primary head, 26 public, 43 foreign and 20 private banks are operating in India that is 

assumed to be the third-largest banking sector by 2025 [3]. 

 

Figure 1. India’s banking industry structure 
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Due to heavy competition between private and public banks, various innovative ideas and 

schemes were put forward to ease the dependence on physical branches and the reach of customers 

effectively [4]. Such visual and mobile-friendly strategies include remote, mobile, and internet 

banking where one great example for successful accomplishment of such non-branch channel 

transactions is HDFC bank [5]. With the successful accomplishment of 85% of transactions, the 

HDFC bank is recognized as a digital bank. 

1.1 Big Data Analytics 

As all the transactions and actions are data-driven, a huge number of data or millions of 

business records is generated in banks making it a difficult task for bankers and other people. To 

be clear, a high volume of data rushes from different transactions making risk management critical 

[6]. To overcome such issues, and tackle the data handling challenges, “Big Data” analytics is the 

right choice. Designed to fulfill the four factors- Veracity, Volume, Variability, and Velocity, Big 

Data is known for its phenomenal growth in surplus business and industry sectors. As each data 

gathered in the bank sector is to be utilized miserably, the “Big Data” method can be a game-

changer in this process. Apart, it also plays a vital role in mitigating risks, improving extrapolative 

power, and promoting the growth of the BFSI sector, and financial institutions [7]. 

Although being a complicated or hectic process, with the help of Big Data Analytics, you 

can analyze or examine surplus different data sets and gather information like customer 

preferences, unknown correlations, and so on [8]. Such analytics also helps business experts in 

bringing out conclusions or decisions to move further. This full-fledged data-driven analytics 

approach is now being an integral part of the banking sector at present whereas the concept of 

“real-time evaluation” boosts profitability, and improves comprehensive customer understanding 

[9]. 
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1.2 Profit of Big Data Analytics in Banking 

From surplus advantages of Big Data Analytics on Banking, a few of them are listed here. 

 Complete analysis/acquiring of customer’s expenditures & incomes: With Big 

Data Analytics, you can access the clients or customer’s expenditure or income thus 

by calculating factors like credit extensions, and risks [10]. 

 Segregation of Customer base: To suggest the right plans for clients/customers, 

segregating the total customer base into certain indicators is a vital part. With Big 

Data Analytics, you can make it effectively [11]. 

 Fraud avoidance/Risk analysis: Big Data has the potential to reduce the overhead 

costs implemented in the process of reporting, auditing, and verification by 

analyzing the stocks, transaction of the applicant [12]. 

 Improve client faithfulness and feedback organization: Big Data Analytics 

helps in effective management of feedbacks and increasing customer loyalty in 

BFSI sectors or financial institutions [13]. 

2. Banking- related Tools and Technologies of Big Data Analytics 

 As semi-structured and unstructured datasets couldn’t be accommodated in 

traditional warehouses, we make use of Hadoop or other companion tools to transform them into 

NoSQL datasets. Such tools or technologies help in the easy organization of data types, collection, 

and other phrases of the analysis process. Popular types of tools and technologies associated are 

as follows: 
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1. Kafka: Kafka [14] belongs to the distributed subscribe/publish messaging system 

category. Designed to replace or to be considered as an alternative for the traditional 

message broker. 

2. YARN: Recognized to be one of the key features in the second-generation Hadoop 

technology, YARN [15] is a cluster-management technology. 

3. HBase: HBase [16] is a key/value data storage unit that is column-oriented to 

function on the HDFS. 

4. Hive: Hive [17] is more popularly used in analyzing and querying huge datasets 

stored as Hadoop files making it the popular data warehouse infrastructure tool. 

5. Spark: Spark [18] is based on the parallel-processing framework which can be used 

as an open-source option for high-scale datasets especially for the analytics 

applications in the clustered systems. 

While the above-discussed ones are the popular tools for the Big Data Analytics technology 

in the banking sector, when it comes to real-time analytics in the Hadoop system, stream-

processing engines like Flume, Apex, and Samza are in usage. Apart, there are also other cloud-

based platforms like Map R, Amazon Web Services (AWS), and Microsoft Azure clouds that don’t 

require any license [19]. 

When it comes to the technique used in Big Data Analytics in banking, data mining is the 

answer. Yes, consisting of 6 broad methods like classification, clustering, association, prediction, 

trees, and analysis, the brief description of each method is as follows: 
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1. Classification: Widely suited for fraud detection in the banking sector, 

classification is a common type of data mining technique in which the dataset is 

split or classified based on the preset examples [20]. 

2. Clustering: As its name suggests, it is the process of grouping the data based on 

criteria. In banking, it is the identification and grouping of similar data or 

transactions. For example, you can identify the clients or customers and group them 

under factors like service class (high-security policy demand), geographic location, 

service preferences, transaction method, and so on [21]. 

3. Association Rule: In association with various algorithms like DDA, CDA, and 

APRIORI, association rule helps ineffective management of the dataset. As the 

banking dataset is unstructured and mixed, there are times where transactions of the 

same account can occur twice or co-occur in the database [22]. In such 

circumstances, this rule can find the binary variables to uncover unwanted 

information. 

4. Prediction: Prediction is a data mining method of Big Data analytics that is used 

to calculate or forecast the bond between independent and dependent variables [23]. 

For example, if money is an independent variable followed by a fraudster as a 

dependent, with the predictive analysis, you can detect any fraud attempt with the 

use of historical data. 

5. Decision/Random Trees: To handle an array of problems of any category, decision 

and random trees are the influential data mining strategies [24]. With the motto to 

reduce overall data entropy, huge data is split into small ones in the decision tree, 

and the difference of possible errors & noise of the decision tree is carried in the 

random tree method. 



Journal of ISMAC (2021) 

Vol.03/ No.03 

Pages: 235-249 

http://irojournals.com/iroismac/ 

DOI: https://doi.org/10.36548/jismac.2021.3.005 

241 
ISSN: 2582-1369 (online)  

Submitted: 05.06.2021  

Revised: 27.07.2021  

Accepted: 11.08.2021  

Published: 20.08.2021 

6. Link/Survival Analysis: Both Link and Survival analysis are time-to-event 

analysis techniques that are mathematical-based models [25]. Constituting direct, 

and undirect mining, you can find valuable customers and predict hazard 

probabilities with the link or survival analysis. 

3. Applications of Big Data Analytics in Banking 

There are countless applications of Big Data Analytics in the banking sector or financial 

institutions and in this session, a few of them are discussed. 

A. Fraud Discovery/Avoidance& Improved Risk Management 

Banking, BFSI, or financial institution is prone to different hacks or breach and it isn’t an 

unknown fact still now. Even though various efforts, methods, or strategies are in prevalence to 

get rid of them completely, the process is complicated and intricate. But, Big Data Analytics can 

put a full stop to it. Yes, in order to reduce the financial loss to an immense level, the above-

discussed Big Data Analytics tools & technologies can help out that identifies massive datasets, 

analyze them, and detect the fraudster accounts or activity faster. The BI platforms can pinpoint 

the risks associated with the cash lending phase and deciding the interest rates. 

Big Data is undoubtedly the best tool for the management of risks incurred in various 

metrics like operations, credit, commercial loans, and integrations. Offering accurate risk 

intelligence in real-time at a high rate, with the help of Big Data Analytics, the bank’s risk 

organization team can get the below benefits: 

 Build new opportunities or paths for the best price savings. 

 Advance the value of scheme response time. 
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 Provide wide risk coverage 

 Augment the parameters of risk models exponentially. 

Such risk management metric is calculated using the tracking and reporting factors and 

they are  

1. MIS/Regulatory Reporting 

2. Disclosure Reporting 

3. Real-time Keyboard Conversation Tracking 

4. Anti-money Laundering 

B. Improved Employee Engagement and Customer Segregation 

While the bank growth metrics are not only related to the customer’s strength, it also 

depends on the bank’s employees. Whereas, Big Data not just offers technical credits by providing 

fraud and risk management, it also helps in analyzing the employee experience of the bank. With 

the help of Big Data tools, one can track and monitor the performance and involvement of each 

employee to identify the active performers and unhappy employees. Such application of Big Data 

not only increases productivity by reducing the workload but can upgrade to a better work culture 

as well. 

As a result of the digitalization of financial services, customer insight and interaction with 

the financial institution or BFSI is increasing at present. By implementing Big Data Analytics, one 

can make use of a digital platform like social media, sensor technology, mobile devices, and 

scientific instruments to build interaction or promotion with the customers related to products or 

services. Along with the creation of an in-depth understanding of customer preferences, needs, and 
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customer experience, Big Data can keep you stay updated and on top of the competitive market. 

Unlike risk management, certain customer-centric factors contribute to customer management as 

well and they are mentioned in Table 1. 

Table 1. Customer-Centric or Management Metrics 

Customer life event analysis Next best offer 

Customer gamification Client experience closed-feedback loop 

Real-time allocation based offerings Micro-segmentation 

Quality of lead analysis Sentiment analysis-enabled strategy 

management 

Sentiment analysis-enabled lead/referral 

management 

Sentiment-analysis-enable sales forecasting 

C. Enhanced Market Trading Analysis and Personalized Banking Solutions 

As market trading and transaction in the bank sector takes a long time and is a slow process, 

it can be fastened or the demand can be speeder when Big Data technology is put into practice. 

Although the strategies are a little complicated, with the use of Big Data tools, data gathered from 

different categories like asset classes, hybrid datasets, and market types can be analyzed in a 

fraction of second. Apart, aspects like risk factors, trade execution, profit & loss, and trends can 

be covered in a 3600 view. 

4. Results and Discussion 

As per the recent research and survey carried out with the banks and the customer 

experience, certain interferences are made that are discussed in this section. When Big Data 
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Analytics was put into practice, it is proved that the customer insight was meaning to 77% and it’s 

a No to 23%. 

 

Figure 2. Customer Insights 

Also, the results incurred based on the potential benefits driven from Big Data Analysis 

account to 5 factors like better customer management, increase in profit, gaining competitive edge, 

increase in business volume, and others. 

 

Figure 3. Benefits of Big Data Analytics 
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Not just that, further recommendation of the better utilization of Big Data Analytics in 

banking also reveals the following factors to be implemented in the upcoming days. Among which 

comes – creating robust data warehouses, educating the customers, training the employees, 

leveraging cloud, and using incisive data analysis engines. 

 

Figure 4. Recommendations for future Big Data Analytics 

5. Conclusion 

Years ago, it was a traditional type of banking process where an executive greets the 

customer or client on respective channel branches and fulfills their banking needs. But, at present, 

everything has changed upside down as client’s needs, preferences, and geographic location varies 

time-to-time. In such a situation, Big Data Analytics is an all-in-one tool to get insight regarding 

factors like needs, lifestyle, fraud risks, and remedies. In this paper, a deep analysis of the Big Data 

Analytics on the banking sector, tools, technologies, and applications was discussed. Also, the 

expected result or practical interference to the expected result is given as well. Although Big Data 

Analytics is more important in fraud, and risk management, especially can yield the desired 

outcome when executed real-time with AI, still, the majority of the banks in India haven’t started 
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their attempt towards such Big Data Analytics. With further development to connect different 

departments in a bank through the Big Data infrastructure, the research still goes on. 
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