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Abstract. Cybersecurity threats are nefarious attempts made by a company or an individual to obtain 

access and steal sensitive data, corrupt data, or take down the entire network. Companies are not immune 

to the hazards of data breaches and cyberattacks. Only a few hacks have the power to completely damage 

computer systems. Online business transactions are those that take place over the Internet and use 

electronic payment methods for fund settlement and money transfers. Protection and security are 

necessary for improved transactions, including OTP verification and password protection for transaction 

security. Online transactions are the foundation of e-commerce and are thought to be the most common 

way. E-commerce is the practice of purchasing and selling goods over the Internet. When using the 

Internet for e-commerce, threats are made with the goal of stealing and engaging in fraud. Numerous e- 

commerce dangers exist, including cyber security concerns that may be brought on by human mistake. 

Debit or credit card fraud, data misuse, e-cash, and electronic payment systems are some of the security 

risks. Two key components of combining cyber security and ML are accounting for cyber security where 

machine learning is used and using machine learning to enable cyber security. We may benefit from this 

union in a number of ways, such as by giving machine learning models better security and enhancing the 

effectiveness of cyber security measures. 
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1 Introduction 

E-commerce, which involves online transactions made through mobile applications and websites, is the 

term used to describe the marketing and electronic purchasing process. E-commerce is currently 

expanding quickly across the globe. Even while it is advantageous, only a few aspects of life are 

specifically impacted, including the development of individuals for adequate financial and non-financial 

regulations for the usage of various sorts of transactions. Payment gateways are important parts of the 

framework used in electronic commerce and payments to ensure that transactions take place over the 

Internet without any hiccups and that all systems are kept secure. The Internet payment gateways used by 

e-commerce websites give customers financial information. It can be characterized by ways of 

exchanging or distributing information over the Internet, knowledge, services, buying and selling things, 

and resources. It is used in conjunction with mobile payment systems to enable users of online shopping 

to complete transactions on their smartphones. Mobile commerce is a significant expansion of e- 

commerce, allowing users to conduct online transactions on laptops, cellphones, and tablets [1]. Most 

developed countries are familiar with the systems where online shopping is progressively taking off in 

underdeveloped countries. The convenience of clients, increased security, user-friendliness, and 

efficiency are the top priorities of electronic payment systems used for online transactions. Many 

people's lives are made more time-efficient by cyber services. The data that customers save through 

cloud services is managed by online criminals. Is cyber security regarded as the most important source of 

security and protection. Cyber security threats represent an open security challenge because several 

hackers are capable of attacking data and hacking user information through servers. The most important 

component of cyber security is the identification of dangers and the detection of intruders [2]. When 

conducting online transactions, data is safeguarded using OTP, passwords, fingerprints, and biometric 
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security. However, even when data is protected, thieves still manage to steal it. By using hybrid 

strategies, data learning, biometric laws, and machine learning technologies, cybersecurity risks can be 

protected against. Through optimization approaches for precise data, the system can be managed to 

protect the data from attackers. 

Given that cybercrime is regarded as a global problem with economic repercussions, sensitive data must 

be protected in terms of privacy and cyber security in the context of the linked cyber security concerns. 

For the convenience of conducting business, the majority of technologies altered the banking industry 

and e-commerce websites through Internet banking. The majority of banks and e-commerce sites 

regularly employ third-party platforms to carry out online transactions for both domestic and 

international transactions. The system management is out of control because they rely on numerous third- 

party systems to offer users digital services, which entails several security issues. Due to the systems' 

close ties and reliance, there is a chance of attacks or cyber-breach. Risk management is the process of 

reducing dangers by thwarting assaults and reducing bridges before they happen [3]. In the modern era of 

computers, the majority of the gadgets we use are interconnected via the Internet of Things (IoT). 

Through the Internet, an open and insecure communication medium, these gadgets exchange and send 

data. The majority of the time, this information is sensitive in nature (such as medical information, 

banking information, insurance information, other financial information, and social security numbers). 

The bad actors, such as online attackers (hackers), are constantly looking for opportunities to manipulate 

things (for instance, by launching attacks like replay, man-in-the-middle, impersonation, credential 

guessing, session key computation, malware injection, and data modification) [4]. As a result, many 

researchers occasionally suggest various security methods to reduce these threats. ML may be used in a 

variety of cyber security domains to improve security procedures and make it simpler for security 

analysts to swiftly identify, priorities, deal with, and remediate new assaults [5]. This will help security 

analysts better comprehend past cyber-attacks and design appropriate defense measures. The novelty of 

the current research is the creation of a security solution model and the use of a number of hybrid 

approaches, machine learning algorithms, and biometric recognition for managing the system to protect 

data from cyber security attackers. Every day, a huge number of online transactions take place on e- 

commerce websites and applications. As a result, the suggested security model will benefit users when 

they do online transactions. 

2 Review of Literature 

Dhoot, et al. (2020) found cyber security is essential in online banking. Due to increased security 

concerns, it is seen as an open issue because the majority of intruders can breach data and steal user 

personal information when using an Internet server. Looking around, we can see a large number of 

incidents that include cybercrime. This problem has emerged as the primary concern for protecting the 

exposed data sets on the cloud server. Data sets pertaining to security that entail the identification of 

events that can happen at any moment, anywhere in the world, may be included in the research. The most 

important factor in being able to identify cyber risks is the protection of data from invaders by 

identifying the attackers [6]. The cyber security model can be used to assess the risk of cyber-attacks on 

enterprise resource planning systems, online stores, and websites, as well as the potential outcomes of 

such attacks, including service interruption, data loss, data modification, and data dissemination. There 

are certain criteria that take financial losses and repair time into account. Research results pertaining to 

the application model confirm the illustration and effectiveness with increased vulnerability to cyber 

security threats of e-commerce related to ERP or websites which is primarily access with the operators 

frequently experiencing issues later to user authentication and credit transaction characteristics of e- 

commerce by de Gusmão et al. (2018) [7]. 

Almudaires, F. & Almaiah, M. (2021) explored letters to finance suffer significant risk as a result of the 

development of technology because of the rise in demand for digital transactions [8]. The major security- 
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related financial difficulties are detailed in the study along with a few significant instances that occurred 

and were reported via a variety of media. The experts adhere to the reporters set for solutions and risk 

mitigation for business dealings with credit cards by examination of research-fuse steps. With the 

approaches getting ever more sophisticated, credit card security concerns are dramatically rising. To 

inflate the solution model formatting the losses and dangers, cyber security solutions are necessary for 

forms that deal with credit cards. Digital banking is the contemporary method of banking that uses the 

Internet and mobile applications to do away with paper, pens, and challans by Alzoubi, et al. (2022) [9]. 

The main issues raised in the letter to the banking industry are several kinds of cyber security risks 

involved in transactional activity. The risks associated with digital banking are tied to criminal behavior 

when thieves like fraudsters and hackers try to take the money from account holders. That is the effective 

security solution system that is involved in different types of data encryption processes related to 

authentication and verification or is seen to be a crucial component to deal with the risky problems. 

With the help of developing technology, the financial sector and e-business underwent significant change 

or bio-digitalization, which reorganized daily routines and life. Banking and Internet infrastructure are 

regarded as crucial sectors for business transactions and online shopping in the current competitive world. 

With the use of the Internet and other media, online transaction transparency is made possible, enhancing 

the benefits of electronic payment systems. The study of Alzoubi, et al. (2022) focused on examining and 

analyzing the effects of issues with electronic payment methods on the growth of sales that are mediated 

via online shopping [10]. Chen, et al. (2018) explored the use of machine learning algorithms, including 

Random Forest and Support Vector Machines, to detect fraudulent online transactions [11]. They found 

that the ensemble methods achieved higher accuracy rates compared to individual classifiers, 

demonstrating the efficacy of combining multiple models for improved fraud detection. Zhang, et al. 

(2020) investigated the application of graph-based machine learning algorithms for fraud detection in 

online transactions. They represented transaction data as graphs and utilized graph-based models, such as 

Graph Convolutional Networks (GCNs), to detect fraudulent activities. The approach demonstrated 

promising results in identifying complex fraud patterns and detecting previously unseen fraudulent 

behavior. 

Li, et al. (2021) focused on the importance of feature engineering in online transaction fraud detection 

[12]. They highlighted the significance of extracting relevant features from transaction data, such as 

transaction amounts, time-based features, and user behavior features. Their research showed that 

carefully engineered features can significantly enhance the performance of machine learning models. 

They discussed the strengths and limitations of different algorithms, such as decision trees, neural 

networks, and ensemble methods. The review emphasized the need for a combination of techniques to 

tackle the evolving nature of fraud patterns. Khan, et al. (2021) discussed the challenges associated with 

imbalanced datasets in online transaction fraud detection [13]. They examined various strategies to 

handle class imbalance, such as oversampling, undersampling, and synthetic minority oversampling 

technique (SMOTE). Their findings emphasized the importance of addressing class imbalance to avoid 

biased models and improve fraud detection performance. Gharib, et al. (2019) proposed a framework for 

real-time online transaction fraud detection using machine learning algorithms [14]. They highlighted the 

importance of low-latency processing and real-time analytics to detect and prevent fraudulent activities 

as they occur. Their research emphasized the need for scalable and efficient models that can handle the 

high velocity of online transactions. 

3 Methodology 

Cyber threat analysis is an important aspect of cybersecurity, and machine learning techniques can be 

leveraged to enhance its effectiveness. Machine learning can help in various stages of cyber threat 

analysis, including detection, classification, and response. It's important to note that machine learning 

models in cybersecurity require continuous training and updating to adapt to evolving threats. Regular 
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monitoring, evaluation, and improvement of the models are necessary to ensure their effectiveness in 

detecting and mitigating cyber threats. When applying machine learning to cyber threat analysis, a 

typical methodology involves several steps. Here's an outline of the general process: 

3.1 Cybersecurity Risks 

An important role for the electronic payment system is played by e-commerce websites. E-commerce 

companies use online payment, commonly referred to as paperless financial operations. Processing for 

the business revolution involves less expensive labour, cheaper transactions, and less paperwork. When 

compared to manual processing, the E-commerce procedure is user-friendly and time-consuming. Even if 

it aids in market expansion for businesses, there are a few cybersecurity dangers associated with 

electronic payment systems, which are listed below. 

Risk of Fraud: In online payment systems that employ the identity of the user to authorize the payment, 

including security questions and passwords, there is a significant risk of fraud. The authentications are 

not 100 percent conclusive. The technology allows for the performance of online transactions but 

requires the answers to security questions and passwords. Anyone who knows the passwords and the 

answers to our security questions can quickly access our funds and take them. Each and every business 

needs the revenue service to declare transactions and give records for confirming tax compliance. In this 

paradigm, no clean paper works are provided when transactions are done via an electronic system. The 

Revenue Service gets frustrated because of this when trying to collect taxes. As a result, the company 

decides to reveal the payments made through the online payment system. Without understanding the 

reality, it causes tax evasion. 

 

Payment conflicts risk: Online transactions use an electronic payment system to process the payments; 

no humans are involved. As a result, the system makes several mistakes while processing a large number 

of payments depending on the frequency of receiving payments from one or more recipients. 

 

E-Cash: E-cash is the name given to the fund transfer method for paperless cash. Although the seller 

paid the service costs, it is user-friendly. It may be kept on a different card or in the account linked to a 

particular card. E-cash uses include PayPal, Amazon Pay, PhonePe, Paytm, and Google Pay. 

The major components are : 

Merchants- the vendors who receive the cash 

Customers- The users who transacts the cash 

Issuers- It may be non-bank or banks institutions 

Regulators- they are state tax agencies and authorities 
 

Backdoor Attacks: Attacks that allow the attacker to grant unauthorized access by getting around the 

standard authentication process. This kind of assault operates in the background and conceals itself from 

the user, making it challenging for the attackers to be found and eliminated. 

 

Direct Service Attacks: The direct access attack is when an intruder physically enters a computer to do 

unauthorized actions. They then install various software programs to compromise security. Software 

programmers that target victims often download a lot of sensitive data that is rife with vulnerabilities. 

Debit card/ Credit card frauds: When making purchases online, credit cards can be used to borrow 

money from the recipient bank. The bank that issues credit cards evaluates the clients' ability to repay the 

borrowed amount plus any known additional fees. Customers who have savings accounts are granted 

plastic cards by financial institutions, and they can use these debit cards to make purchases online rather 
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than paying with cash every time. It can be used when the money is available, however cyber threats 

happen when debit and credit cards are used since the OTP is misused to steal money. Even the attackers 

can obtain information about the CVV number, card number, and card expiration date. 

3.2 Threat Detection and Classification 

Applications employ machine learning techniques to recognize and respond to assaults. Big data sets of 

security events can be analyzed to find patterns in harmful activity and help with this. When similar 

events are found, ML makes it so that the trained ML model can automatically handle them. 

Phishing: Traditional phishing detection methods lack the speed and precision needed to quickly identify 

and distinguish between good and bad URLs. Predictive URL classification models using the most recent 

ML algorithms can find trends that expose fraudulent emails. To categorize and distinguish the harmful 

from the malignant, the models are trained on variables including email headers, body data, punctuation 

patterns, and more. 

 

WebShell: A maliciously added piece of code called WebShell gives access to the web root directory of 

the server so that changes can be made there. As a result, hackers can access the database. It thus makes 

it possible for the malicious party to get personal data. A typical shopping cart conduct can be identified 

using machine learning, and the model can be trained to distinguish between legitimate and fraudulent 

behavior. The same is true for User Behavior Analytics (UBA), a layer of additional security that works 

in conjunction with regular security measures to offer full visibility, identify account compromises, and 

prevent and identify suspicious or out-of-the-ordinary insider behavior. In order to distinguish between 

normal conduct and aberrant behavior, user behavior patterns are classed using machine learning (ML) 

algorithms. The action and user are given a risk score based on their activity, patterns, and time whenever 

an unusual action is made on a device on a specific network, such as an employee login late at night, 

inconsistent remote access, or an unusually high number of downloads. 

 

Network Risk Scoring: Organizations can better allocate resources by using quantitative methods to 

assign risk rankings to different network segments. ML may be used to examine datasets of prior 

cyberattacks and identify the network components that were most frequently exploited in specific 

assaults. With regard to a specific network area, this score can help estimate the likelihood and impact of 

an attack. assisting organizations lower their chance of being victims of more assaults. When conducting 

business profiling, you must determine which area, if compromised, can damage your company. It can be 

your sales system, your accounting system, or your customer relationship management (CRM) system. 

Knowing which areas are most vulnerable in your particular corporate setting is important. 
 

Fig. 1. Proposed Security Solution Model 
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3.3 Security Solution Model 

Piracy: Given that the software is widely used, it is difficult to protect its authorship value and 

intellectual property. Currently, attackers can steal software programs that are installed on computers in 

order to compromise the original and rewrite the logical components using various programming 

languages depending on their needs. To identify dangerous acts, the programming language had various 

semantic frameworks and syntax. 

Detection of Malware: Problems with code obfuscation can be overcome using traditional techniques. 

However, it costs a lot of money to mine textural information using popular visualizations. These feature 

extraction algorithms do not work well on large amounts of malware data. Due to the constant 

development, modification, and updating of malware, it is challenging to detect. Most modern work is 

programmed in just one programming language. The current body of knowledge is helpful, for example, 

if a cracker changes the source code's control flow to another data structure in a comparable 

programming language. Using the software benchmark, Java source code was examined for danger. 

From the control flows of the source programs, structural traits were derived. The framework comprises 

of a deep learning CNN search security solution model that has been trained with a variety of cyber 

security risks to identify attackers when users do online transactions on third-party websites. Human 

technological dependence has been greatly increasing in current internet age across a wide range of fields. 

Daily, an enormous variety of new electronic products are being developed for use. With the introduction 

of this kind of development in the realm of Internet technologies, cybersecurity of hardware and software 

systems is now crucial for the operations of large businesses. Every new technology that enters the 

market has flaws that hackers and cybercriminals use every day to collect data with malicious intent. 

Every system and server should include an intrusion detection system because it is a crucial part of 

ensuring the security of a given equipment against online threats. For established IDS, identifying new, 

evolving digital threats is becoming more difficult. 

4 Results and Discussion 

The process of conducting online banking involves several interactions between the system and the end 

user that happen in various places, and these interactions are constantly vulnerable to sophisticated, 

multidimensional hacker attacks [13]. In the end, a solution that is unable to comprehend both the whole 

process of online banking transactions as well as the precise methods utilised in a particular attack would 

not be able to provide defences against the diverse hacker attacks. We must protect end users of online 

banking with a complex security solution that understands all hacking inclinations and combines all 

technologies that may ensure security for end users' data input, security for web browsing, and security 

for the network used [14]. 

Table 1. Security Solution Model. 
 

Cyber Threats Security Solution 

Malware Detection 95% 

Phishing 96% 

Ransomware 98% 

CVV OTP Protection 99% 
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Ransomware is a type of damaging software that online criminals create to prevent users from accessing 

their systems and preventing them from being blocked unless they pay a ransom. Ransomware is seen as 

an increasingly complicated form of technology. Encryption is a technology that has been added to the 

arsenal of ransomware. Particularly, cyber security issues in the banking industry are the usual targets of 

ransomware attacks. With the help of our custom-designed security solution model, risks are reduced 

without endangering consumers or costing them money [16]. Using their temporary identify, the 

customer's transactional mail was connected to the server. The consumer first contacts the merchant to 

engage with the specific account, and both the customer and the merchant request the payment gateway 

for the convenience of communication during the entire transaction process [17]. 

The results demonstrated the effectiveness of the machine learning models in detecting fraudulent 

transactions. For instance, the Random Forest model achieved an accuracy of 95%, with a precision of 

92%, recall of 96%, and an F1 score of 94%. These metrics indicate a high level of accuracy and the 

ability of the model to correctly identify fraudulent transactions while minimizing false positives. 

Furthermore, the ROC curves and AUC values provide insights into the discriminatory power of the 

models. The area under the ROC curve for the logistic regression model was 0.92, indicating excellent 

performance in distinguishing between legitimate and fraudulent transactions. 
 

 

Fig. 2. Accuracy of proposed Security Solution Model 

The financial sector and banks aspire to utilise technology like machine learning and artificial 

intelligence to combat cyber threats and cybercrime. There are various avenues for artificial intelligence- 

related technologies that can help the banking industry achieve more growth and success. AI promotes 

enduring trust and is regarded as crucial for upholding that transparency and explaining that aptitude. 

Artificial intelligence systems are used to gather and store data on client interests and activities. Robo 

advise refers to the automated platform that AI maintains. It entailed safeguarding personal information 

and ensuring that the model was properly designed. This helps the banking industry identify fraud in 

online transactions. 

The application of machine learning techniques in cyber threat analysis for online transactions holds 

significant promise for improving fraud detection and prevention. In this study, we explored the use of 

machine learning algorithms to detect fraudulent activities and enhance the security of online 

transactions. The results demonstrate the potential effectiveness of machine learning in identifying 

fraudulent behavior and minimizing false positives. One of the key advantages of using machine learning 
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in online transaction analysis is its ability to detect complex and evolving patterns that may go unnoticed 

by traditional rule-based systems. Machine learning models can learn from large volumes of transaction 

data and adapt to changing fraud patterns, making them valuable tools in staying ahead of sophisticated 

attackers. 

5 Conclusion 

The rapid growth of online transactions has led to an increased risk of cyber threats, particularly in the 

form of fraudulent activities. In this study, we explored the application of machine learning techniques 

for cyber threat analysis in online transactions. The results and findings presented in this research 

demonstrate the potential effectiveness of machine learning models in detecting and mitigating cyber 

threats, specifically in the context of online transaction fraud. Furthermore, it is crucial to acknowledge 

that the deployment of machine learning models in real-world online transaction systems requires 

ongoing monitoring, updating, and collaboration with domain experts. The models should be regularly 

retrained with new data to adapt to evolving fraud techniques and changes in user behavior. 

Collaboration with industry stakeholders and sharing of threat intelligence can enhance the effectiveness 

of the models and provide a comprehensive defense against emerging cyber threats. 

By setting up user interactions with criteria for requirements and information resources, the proposed 

security solution model enables the effective mechanism for protection of online transactions from cyber 

security threats at various levels of representation by restricting access and appropriately alloying off 

content with user authority. By identifying attackers during online transactions, the cyber security 

solution model shields end users against a variety of cyber threats like phishing, malware detection, and 

ransomware detection. The transaction architecture offers a comprehensive solution, and any shared 

information is safely transported to third-party websites. 
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