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Abstract: 

Everyday gig economy platforms face dire issues with data security due to large volumes of sensitive user information, such as 

financial details and personal data, being shared. This work is focused on the use of mathematical tools to aid in data security 

specifically, by providing mathematical contributions to data hashing, cryptographic algorithms, and statistical anomaly 

detection. Literature on computer and information security is analyzed for different techniques of securing data and it outlines a 

certain system to evaluate those techniques. Following this work, it is possible to ‘plug’ systems that foster secure digital 

transactions, not only improving their existing security but also enabling the use of secure digital transaction mechanisms for 

the context of gig economy platforms. 
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Introduction: 

The boom in the gig economy has been huge in recent 

years, with platforms such as Uber and Fiverr 

providing flexible jobs for workers. But because it can 

now be done virtually by just walking around town, 

there is a reason that cryptocurrencies have become a 

popular avenue for criminals to steal funds and credit 

card details. As workers tend to transact via digital 

platforms, the security needs are increasing, as 

consumers also need to be aware of the risks. 

Mathematical algorithms are an essential part of data 

security. Cryptographic techniques, like RSA and 

elliptic curve cryptography, are widely deployed to 

encrypt the data that is stored with them, hashing 

functions enable a data integrity measure, and 

advanced statistical models can detect fraudulent 

activities for each party in the gig economy. 

Despite the recent advances in cybersecurity, gig 

economy platforms still present a challenge in terms of  

 

 

their decentralized nature and large volume of 

transactions, thus demand for research and 

development in mathematical approaches to safeguard 

user data while maintaining operational efficiency. 

This research paper explores the application of 

mathematical techniques in enhancing data security 

across gig economy platforms. It examines how 

mathematical structures are integrated into the security 

architecture of these platforms and how their use can 

mitigate threats ranging from identity theft and data 

breaches to manipulation of algorithms and payment 

fraud. By reviewing current practices and analyzing 

real-world case studies, this study identifies existing 

vulnerabilities and proposes innovative, math-driven 

solutions to address them. 

Ultimately, this research highlights the indispensable 

role of mathematics in building secure, transparent, and 

trustworthy digital infrastructures. As gig economy 

platforms continue to evolve, integrating advanced 

mathematical frameworks into their core systems will  
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be key to safeguarding user data, maintaining 

regulatory compliance, and fostering long-term 

sustainability. 

Statement of the Problem: 

Gig economy platforms are faced with increasing 

cybersecurity challenges including data leakage, 

financial fraud and cyber liability issues. The existing 

security measures are usually not as effective as needed 

to overcome these more challenging issues. The 

research studies the evaluation of mathematical 

techniques on data security and proposes optimized 

solutions for better cybersecurity in gig economy 

platforms. 

Objectives: 

• To analyze existing mathematical techniques used 

in data security. 

• Test the performance of cryptographic algorithms in 

terms of protection of user data. 

• To focus on statistical methods for fraud detection 

in gig economy platforms. 

• To propose a security framework for data protection 

based on mathematical models. 

Significance of the Study: 

This study is important as the growing concerns about 

data security on gig economy platforms will be 

discussed and there will be insight into applying 

mathematics to the digital security issues to create a 

safer environment for freelancers and clients. 

An important feature of the research also is that it will 

help develop new security solutions which would 

enable gig economy platforms to gain more user trust 

and credibility through appropriate data protection 

mechanisms to minimize losses and increase consumer 

confidence. 

Calculations: 

Mathematical calculations in data security primarily 

involve encryption, hashing, and statistical models. 

Below are examples of key techniques: 

 

1. RSA Encryption   

• Given prime numbers 𝑝 =  61, 𝑞 =  53, 

compute 𝑛 =  𝑝 ×  𝑞   

• Calculate Euler’s totient function: 𝜙(𝑛)  =

 (𝑝 − 1) ×  (𝑞 − 1)  

•  Choose encryption key 𝑒 and compute 

decryption key 𝑑 such that 𝑒 ×  𝑑 ≡

 1 𝑚𝑜𝑑 𝜙(𝑛)   

2. SHA-256 Hashing 

• Compute the hash of a string input using bitwise 

operations and modular arithmetic. 

3. Statistical Anomaly Detection   

• Use standard deviation and mean to detect 

outliers in transaction patterns.  

• Implement a probability-based model to classify 

fraudulent activities. 

Research Methodology: 

The study utilizes a mixed-methods strategy, involving 

qualitative and quantitative analyses. Mathematical 

models and encryption methods will be analyzed using 

computational simulations to assess their effectiveness 

in securing gig economy transactions. 

Data collection methods will involve literature reviews, 

case studies of gig economy platforms' cybersecurity 

breaches, and real-world security deployments. The 

research plan involves the evaluation of present 

cryptographic techniques, in combination with the 

application of statistical fraud detection techniques, 

and the designing of a framework particularly for gig 

economy applications to increase security in such a 

system. 

Implications: 

The results of this study will ultimately shape the 

policies of the country’s policymakers, gig economy 

platforms and cybersecurity experts. Client gig worker 

trust will increase producing better protection of data 

thus reducing monetary fraud and improper access to 

data. 
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The research also presents a template for deploying 

mathematical security methodologies on an online 

platform, which can be executed outside the gig 

economy in financial institutions, e-commerce, and 

electronic payments. Companies are capable of raising 

user trust and business stability with the help of 

enhanced security mechanisms. 

Conclusion: 

As a result, data protection takes centre stage because 

the gig economy is dependent on secure digital 

transactions. Cryptographic algorithms and statistical 

anomaly detection methods are effective ways of 

protecting user data which are mathematical methods. 

This paper provides an effective blueprint for gig 

economy platforms to improve their cybersecurity by 

demonstrating these methods are effective. 

Considering the future research direction, it should be 

in developing an AI-based security model which uses 

mathematical frameworks for real-time threat 

prevention and detection. 
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