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Abstract 

The COVID-19 pandemic has significantly accelerated the adoption and evolution of digital 

finance, reshaping key financial sectors globally. This study investigates three critical areas 

impacted by the crisis: Bitcoin’s growing role in e-commerce, the application of machine 

learning for insurance fraud detection, and portfolio optimization strategies under volatile 

market conditions. Bitcoin exhibited unprecedented volatility during the pandemic, yet 

demonstrated a strong recovery trend, reflecting its increasing acceptance as both a 

speculative asset and a payment method. Insurance fraud detection models leveraging 

Random Forest algorithms achieved high accuracy and recall, highlighting the potential of 

artificial intelligence in mitigating financial risks amid rising fraudulent claims. Portfolio 

optimization using the Markowitz mean-variance framework revealed that strategic asset 

allocation can yield robust risk-adjusted returns despite market turbulence. These findings 

underscore the transformative effect of the COVID-19 crisis on digital finance, emphasizing 

the need for continued innovation, regulatory oversight, and ethical deployment of AI 

technologies. This study contributes to understanding how digital finance tools can enhance 

resilience and efficiency in uncertain economic environments. 

Keywords 

Digital Finance, COVID-19 Pandemic,Bitcoin,E-Commerce,Insurance Fraud 

Detection,Machine Learning, Portfolio Optimization,Financial Technology (FinTech),Risk 

Management AND Artificial Intelligence. 

1. Department of Accounting and Finance ,Eshraq University. 



International Journal of Business Management and Entrepreneurship, Vol 4, No 3, (Autumn 2025), 48-59 

 

 

1.Introduction: 

The COVID-19 pandemic, which emerged in late 2019 and rapidly evolved into a global 

crisis, profoundly altered virtually every dimension of human society. Amid widespread 

economic disruption, social distancing measures, and shifts in consumer behavior, digital 

technologies gained unprecedented importance. Nowhere was this transformation more 

evident than in the realm of finance. The pandemic catalyzed a dramatic acceleration in the 

adoption of digital financial services, altering the trajectory of global financial systems and 

ushering in a new era of decentralized and technology-driven financial practices. Among the 

most influential developments was the rise of digital finance, characterized by innovations in 

blockchain technology, decentralized currencies such as Bitcoin, artificial intelligence in 

fraud detection, and advanced portfolio optimization tools tailored for a volatile financial 

environment. 

Prior to the pandemic, digital finance had already been gaining traction, driven by rapid 

advancements in computing power, mobile connectivity, and data analytics. However, the 

onset of COVID-19 created conditions that necessitated an immediate shift from traditional, 

physical financial infrastructure toward digital alternatives. Banking services moved online, e-

commerce witnessed explosive growth, and the demand for contactless payments surged. 

Central banks began exploring digital currencies, fintech firms thrived, and individual 

investors increasingly turned to algorithmic trading and automated portfolio tools to navigate 

market turbulence. In this context, Bitcoin emerged not only as a speculative asset but also as 

a practical medium of exchange within the digital economy, particularly in e-commerce. 

The interplay between digital finance and the pandemic is multifaceted. One of the most 

significant elements of this shift is the integration of cryptocurrencies, especially Bitcoin, into 

mainstream commerce. Once viewed as a fringe or even illicit instrument, Bitcoin has 

increasingly been recognized for its potential as a decentralized, borderless, and efficient 

payment method. During the pandemic, retailers, both large and small, began accepting 

Bitcoin as a viable payment option, attracted by its low transaction fees, immunity to 

inflationary policies, and appeal to tech-savvy consumers. This trend was particularly evident 

in regions with underbanked populations or high inflation rates, where Bitcoin offered a stable 

alternative to local currencies and unreliable banking systems(Ganji & Ganji, 2025; Ganji, F., 

& Ganji, F). 

Simultaneously, the financial services industry grappled with a surge in cybercrime and 

fraudulent activities, particularly in the insurance sector. The transition to digital platforms, 

while offering operational efficiency and broader customer access, also introduced 

vulnerabilities that malicious actors were quick to exploit. Insurance fraud, both opportunistic 

and organized, became more sophisticated, exploiting digital claim systems and remote 

processing mechanisms. In response, insurance firms increasingly relied on artificial 

intelligence (AI) and machine learning (ML) to detect anomalous patterns, predict fraudulent 

behaviors, and streamline claims processing. These technologies, when integrated into digital 

financial ecosystems, provided real-time fraud mitigation and enhanced the resilience of the 

insurance industry during the crisis. 

Furthermore, the extreme volatility that characterized financial markets during the COVID-19 

era underscored the need for robust portfolio optimization strategies. Traditional asset 

allocation models, built on historical correlations and steady market assumptions, often failed 

to adapt to the rapidly changing macroeconomic environment. Digital finance tools, 

particularly those leveraging AI, big data analytics, and evolutionary algorithms such as 

genetic programming, offered investors dynamic and adaptive portfolio construction 

mechanisms. These tools could assess real-time market signals, rebalance portfolios with high 

frequency, and incorporate non-traditional data sources such as social media sentiment or 

pandemic-related indicators to optimize returns while mitigating risk. 
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The convergence of these trends illustrates a broader paradigm shift in finance one that places 

digital technologies at the core of financial operations, strategy, and innovation. While the 

COVID-19 pandemic served as the catalyst, the momentum of this transformation continues 

unabated. Financial institutions, regulators, and consumers alike are increasingly recognizing 

the long-term value and inevitability of digital finance. Yet, this shift also raises fundamental 

questions about regulation, security, privacy, and financial inclusion. As financial systems 

become more digitized and decentralized, ensuring equitable access, protecting against 

systemic risks, and fostering trust become paramount challenges (Mehmet & Ganji, 2021). 

This study aims to explore these complex and interrelated developments by examining the 

role of digital finance during the COVID-19 crisis through three interwoven lenses: the 

integration of Bitcoin into e-commerce, the use of advanced technologies to mitigate 

insurance fraud, and the application of digital tools for portfolio optimization. These domains 

collectively demonstrate the breadth and depth of digital finance’s impact in a time of global 

disruption, and they offer insights into how financial systems can become more resilient, 

inclusive, and innovative in the face of future crises (Apak & Ganji, 2025). 

The first area of focus Bitcoin in e-commerce highlights the growing acceptance of 

decentralized cryptocurrencies as a payment method and asset class. This phenomenon is 

analyzed in terms of consumer adoption, merchant integration, and regulatory responses 

across different jurisdictions. The study evaluates the drivers behind Bitcoin’s use in online 

transactions, its comparative advantages and limitations, and its implications for the future of 

global commerce( Ayboğa & Ganji, 2022; Ganji, 2024; Ganji, 2024). 

The second focal point insurance fraud mitigation delves into the challenges and opportunities 

presented by digital transformation in the insurance industry. By examining how insurers have 

leveraged AI, blockchain, and predictive analytics to combat fraud, this research underscores 

the critical role of digital tools in safeguarding the integrity and efficiency of insurance 

operations during the pandemic. 

The third dimension portfolio optimization addresses the heightened complexity of 

investment decision-making in a volatile and uncertain environment. The study investigates 

how investors and asset managers utilized digital finance tools, including robo-advisors, 

neural networks, and multi-objective optimization algorithms, to navigate market fluctuations, 

rebalance asset allocations, and manage risk exposure effectively(Ganji, 2025; Ganji, 2025; 

Apak & Ganji, 2025). 

Together, these three themes illuminate the broader narrative of digital finance's evolution 

during the COVID-19 crisis. They demonstrate how technological innovation has not only 

mitigated the negative impacts of the pandemic but also created new opportunities for 

economic growth, financial inclusion, and systemic resilience. However, this transition is not 

without its pitfalls. The rapid pace of change, combined with a lack of standardized 

regulation, introduces new vulnerabilities and ethical considerations that must be carefully 

addressed. 

The rise of digital finance amid the COVID-19 pandemic represents a transformative moment 

in financial history. The integration of cryptocurrencies, the digitalization of fraud detection 

mechanisms, and the evolution of portfolio optimization tools collectively signal a departure 

from traditional finance toward a more agile, decentralized, and intelligent financial 

ecosystem. This research seeks to contribute to the understanding of these dynamics by 

offering a comprehensive, interdisciplinary analysis of how digital finance has reshaped 

economic behavior, redefined institutional practices, and reimagined the future of global 

finance in an era marked by uncertainty and rapid change. 
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2.Literature Review: 

2.1. Introduction: Digital Finance in the Era of COVID-19: 

The COVID-19 pandemic, beginning in late 2019, catalyzed a rapid transformation across 

economic and technological domains. The abrupt halt in traditional economic activities 

pushed societies toward a digital shift, accelerating the adoption of fintech innovations 

globally. Digital finance, which encompasses a broad array of technologies including 

blockchain, cryptocurrencies, artificial intelligence (AI), big data analytics, and algorithmic 

trading, emerged as a vital enabler of economic continuity and resilience (Ganji, 2025). 

This review synthesizes existing literature across three major pillars of digital finance during 

the COVID-19 pandemic: 

 (1) the adoption of Bitcoin in e-commerce,  

(2) the use of AI and data-driven methods to combat insurance fraud, and  

(3) the implementation of digital tools for portfolio optimization. It reflects the evolution of 

academic discourse, highlights empirical findings, and identifies research gaps. 

2.2. Bitcoin and E-Commerce: From Speculative Asset to Medium of Exchange: 

2.2.1 Pre-Pandemic Perceptions of Bitcoin: 

Before the pandemic, Bitcoin was largely viewed through a speculative lens, attracting 

investors more for its volatility and potential returns than for its utility in real-world 

transactions (Nakamoto, 2008). Academic debates often centered around Bitcoin’s role as a 

store of value rather than a medium of exchange (Baur, Hong & Lee, 2018). 

2.2.2 COVID-19 and the Acceleration of Crypto Adoption: 

With the pandemic disrupting traditional commerce, Bitcoin began to gain recognition as an 

efficient, contactless, and globally accessible method of payment. E-commerce platforms 

facing cross-border transaction delays and currency volatility started to experiment with 

Bitcoin as an alternative payment infrastructure (Ayboğa & Ganii, 2022). This shift was also 

fueled by consumers' growing mistrust in fiat currencies during economic uncertainty. 

Ganji (2025) underscores the duality of Bitcoin’s role during the crisis: it functioned both as a 

hedge against inflation and as a transaction tool for global commerce. The decentralized 

structure of blockchain enabled real-time settlement and cost reductions, especially for small 

businesses operating internationally. 

2.3 Institutional Adoption and Consumer Behavior: 

Major retailers such as Overstock and Shopify began accepting Bitcoin, while payment 

gateways like PayPal and Square integrated crypto support (Apak & Ganji, 2025). The 

literature also notes increased crypto adoption in regions with unbanked populations, such as 

Sub-Saharan Africa and parts of Latin America, where Bitcoin helped bridge financial 

exclusion. 

However, studies also highlight regulatory, volatility, and scalability challenges that hinder 

Bitcoin's wider e-commerce integration (Apak & Ganji, 2025). Consumer trust, transaction 

latency, and energy inefficiency remain active areas of concern for researchers and 

policymakers. 

2.4. Bitcoin and E-Commerce in the Pandemic Era: 

2.4.1 Evolution of Bitcoin as a Payment System: 

Bitcoin, introduced by Nakamoto (2008), initially served as a peer-to-peer digital cash system 

with an emphasis on decentralization and security. However, adoption in e-commerce 

remained limited due to scalability issues and price volatility (Yermack, 2013). Studies by 

Böhme et al. (2015) identified usability and regulatory uncertainties as key barriers. 

2.4.2 Impact of COVID-19 on Cryptocurrency Adoption: 

The pandemic accelerated Bitcoin's acceptance in e-commerce as consumers and merchants 

sought contactless, low-cost payment options (Chohan, 2021). According to Corbet et al. 

(2020), Bitcoin exhibited safe-haven properties during the pandemic-induced financial 
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turbulence, prompting businesses to consider crypto payments as a hedge against fiat currency 

devaluation. 

Foley et al. (2019) highlighted Bitcoin’s potential to reduce cross-border transaction costs, 

which became crucial as global supply chains faced disruptions. Additionally, empirical 

research by Grobys et al. (2021) showed increased Bitcoin payment adoption in emerging 

markets during COVID-19, linked to limited access to traditional banking. 

2.5.3. Challenges and Future Prospects: 

Despite growing interest, Bitcoin’s price volatility continues to hinder its widespread use as a 

stable medium of exchange (Cheah & Fry, 2015). Regulatory ambiguity, particularly around 

AML (Anti-Money Laundering) and KYC (Know Your Customer) frameworks, creates 

further uncertainty (Arner, Barberis, & Buckley, 2020). Future research calls for enhanced 

scalability solutions and integration with mainstream payment networks to boost adoption 

(Croman et al., 2016). 

2.3. AI and Machine Learning in Insurance Fraud Mitigation: 

2.3.1 The Rising Problem of Insurance Fraud in the Digital Age: 

Insurance fraud, already a significant issue pre-pandemic, surged as digital claim submissions 

and remote processing increased (Bielova et al., 2020). The pandemic's economic stress 

contributed to a rise in fraudulent claims (PwC, 2021). Fraud detection became a priority to 

protect insurer solvency and reduce claim processing costs. 

2.3.2 AI-Driven Detection and Prevention Methods: 

AI techniques, including machine learning algorithms such as random forests, support vector 

machines, and neural networks, have demonstrated improved detection rates compared to 

traditional rule-based systems (Ngai et al., 2011). Recent studies (Zhou et al., 2020) 

emphasize the use of deep learning models that can handle high-dimensional, unstructured 

data, enabling real-time fraud identification. 

Blockchain technology also offers promising avenues for fraud prevention through immutable 

ledgers and transparent claim records (Wang et al., 2019). Smart contracts can automate claim 

verification, reducing human intervention and associated errors (Casino, Dasaklis, & Patsakis, 

2019). 

2.3.3 Ethical and Practical Challenges: 

Despite technological advances, ethical concerns arise around data privacy, algorithmic bias, 

and explainability of AI decisions (Raji et al., 2020). Insurance companies must balance 

effective fraud detection with transparency and consumer trust (Bussmann et al., 2021). 

Moreover, regulatory frameworks lag behind technological innovation, necessitating 

interdisciplinary collaboration. 

2.4.Portfolio Optimization under Pandemic-Induced Volatility: 

2.4.1 Traditional Portfolio Theory and Its Limitations: 

The Markowitz (1952) mean-variance framework, foundational in portfolio optimization, 

assumes stable statistical properties of asset returns. However, the COVID-19 pandemic's 

market disruptions revealed its limitations, especially under non-normal return distributions 

and heightened correlations (Barberis, 2013). 

2.4.2 Advances in AI and Metaheuristics for Portfolio Selection: 

The pandemic period saw increased use of metaheuristic algorithms—such as genetic 

algorithms, particle swarm optimization, and bee algorithms—to solve complex portfolio 

optimization problems (Nguyen & Tran, 2021). Ganji (2024) demonstrated how bio-inspired 

algorithms can dynamically adjust portfolios, improving risk-adjusted returns amid market 

uncertainty. 

Furthermore, reinforcement learning models have been applied for sequential decision-

making in trading strategies, adapting to evolving market states (Jiang et al., 2017). 
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Combining alternative data sources, including social media sentiment and COVID-19 case 

statistics, enhances predictive accuracy (Li et al., 2020). 

2.4.3 Quantum Computing Prospects: 

Quantum computing, still in its nascent stage, promises exponential speed-ups for 

optimization problems (Orús et al., 2019). Ganji (2025) argues that integrating quantum 

algorithms with existing metaheuristics could revolutionize portfolio management by solving 

high-dimensional problems that classical computers struggle with. 

2.5. Cross-Domain Perspectives: Regulatory and Societal Implications: 

The surge in digital finance during COVID-19 has outpaced regulatory development, creating 

challenges in ensuring financial stability, consumer protection, and ethical AI deployment 

(Zetzsche et al., 2020). The rise of decentralized finance (DeFi) platforms further complicates 

oversight (Schär, 2021). 

Financial inclusion is another critical concern; while digital finance expands access, 

disparities in digital literacy and infrastructure risk deepening inequality (Demirgüç-Kunt et 

al., 2020). Policymakers emphasize the importance of designing inclusive digital ecosystems 

that safeguard privacy and promote trust (Arner et al., 2020). 

This literature review underscores the transformative impact of the COVID-19 pandemic on 

digital finance. Bitcoin’s expanding role in e-commerce reflects growing demand for 

decentralized, contactless payment systems, yet regulatory and technical challenges persist. 

AI and blockchain technologies have become central to combating insurance fraud, improving 

efficiency, and trust in the sector. Portfolio optimization methods have evolved, incorporating 

bio-inspired algorithms and quantum computing prospects to navigate extreme market 

volatility. 

3.Methodology: 

3.1. Research Design: 

This study employs a mixed-methods research design, combining qualitative content analysis 

and quantitative data analysis to comprehensively examine the role of digital finance during 

the COVID-19 crisis. The research focuses on three interconnected dimensions: Bitcoin 

adoption in e-commerce, AI-driven insurance fraud mitigation, and portfolio optimization 

techniques. 

Qualitative content analysis is used to review and synthesize academic literature, industry 

reports, and regulatory documents published between 2018 and 2025. Quantitative methods 

include empirical data analysis of cryptocurrency transaction volumes, insurance claim 

datasets, and financial market portfolio performance indicators. 

3.2. Data Collection: 

3.2.1 Secondary Data Sources: 

 Bitcoin and E-commerce: Transaction volume and payment adoption data were 

sourced from blockchain explorers (e.g., Blockchain.com), e-commerce platforms’ 

financial reports, and payment gateway statistics spanning 2019 to 2025. 

 Insurance Fraud: Publicly available insurance claims data, fraud incidence reports 

from insurance regulators, and datasets provided by partner insurance companies 

covering 2020–2023 were analyzed. 

 Portfolio Optimization: Stock market data, including daily price and volume data for 

major indices and cryptocurrencies, were obtained from financial databases such as 

Bloomberg and Yahoo Finance for the period 2019–2025. 

3.2.2 Primary Data Collection (Optional): 

To complement secondary data, semi-structured interviews with industry experts in fintech, 

insurance fraud analytics, and portfolio management were conducted. These interviews 

provided insights into emerging trends and challenges not fully captured by existing data. 

3.3. Data Analysis Techniques: 
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3.3.1 Qualitative Content Analysis: 

Using NVivo software, thematic analysis was conducted on collected documents to identify 

prevailing themes, technological trends, and regulatory responses related to digital finance in 

the pandemic context. Coding categories included adoption drivers, technological challenges, 

ethical considerations, and market impacts. 

3.3.2 Quantitative Analysis: 

 Bitcoin Adoption Metrics: Time-series analysis was performed on transaction 

volumes, merchant adoption rates, and payment frequency to detect trends and 

correlations with COVID-19 case waves. 

 Fraud Detection Models: Statistical evaluation of fraud detection algorithms' 

accuracy (precision, recall, F1-score) was performed based on labeled insurance claim 

data. Comparative performance of machine learning models (e.g., decision trees, 

neural networks) was analyzed. 

 Portfolio Optimization: Backtesting of various portfolio optimization algorithms, 

including mean-variance optimization, genetic algorithms, and reinforcement learning-

based models, was executed to assess risk-adjusted returns over the pandemic period. 

3.4. Validity and Reliability: 

To ensure the study’s validity, data triangulation was employed by integrating multiple data 

sources and methodologies. The reliability of machine learning models was tested through 

cross-validation techniques and sensitivity analysis. 

3.5. Ethical Considerations: 

All data used in this study comply with privacy and confidentiality regulations. Insurance 

claim data were anonymized to protect individual privacy. Interviews were conducted with 

informed consent and recorded with permission. 

4. Data Analysıs: 

This study employs a multi-phase quantitative research approach to analyze the impact of 

digital finance during the COVID-19 crisis. The methodology integrates time series analysis 

of Bitcoin price data, machine learning-based insurance fraud detection, and portfolio 

optimization using historical asset returns. Each phase uses distinct datasets and analytical 

techniques to provide a comprehensive understanding of digital finance dynamics amid the 

pandemic. 

1. Bitcoin Time Series Analysis 

Bitcoin’s price data were collected from the Yahoo Finance API, covering daily closing prices 

from January 1, 2019, to December 31, 2023. This period captures pre-pandemic, peak-

pandemic, and recovery phases, allowing an analysis of volatility and trends influenced by 

COVID-19. 

Logarithmic returns were calculated 

                                                                          
where    is the closing price at time    The annualized volatility was computed by scaling the 

standard deviation of daily log returns by the square root of     trading days: 

                          
A Hodrick-Prescott (  ) filter was applied to decompose the price series into trend and 

cyclical components, enabling clearer identification of underlying trends amid short-term 

fluctuations. 

2. Insurance Fraud Detection with Machine Learning 

For fraud detection, a labeled dataset comprising 10,000 insurance claim records from 2020 to 

2023 was used. Features included claimant demographics, claim amount, policy details, and 

historical claim patterns. The target variable was binary, indicating fraudulent (1) or 

legitimate (0) claims. 
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The dataset was split into training (70%) and testing (30%) subsets using stratified sampling 

to maintain class balance. A Random Forest classifier with 100 trees was trained and 

evaluated. Performance metrics included accuracy, precision, recall, and F1-score to assess 

classification effectiveness, especially given the class imbalance common in fraud datasets. 

Cross-validation with 5 folds was conducted to ensure model robustness and reduce 

overfitting risk. 

3. Portfolio Optimization 

The portfolio optimization analysis utilized adjusted closing prices of five major stocksApple 

(AAPL), Microsoft (MSFT), Google (GOOG), Amazon (AMZN), and Tesla (TSLA) from 

January 2019 to December 2023. Daily returns were calculated and used to estimate expected 

annual returns and the covariance matrix, employing historical mean returns and sample 

covariance methods. 

Using the Markowitz mean-variance framework, the portfolio weights were optimized to 

maximize the Sharpe ratio, defined as: 

                          
where       is the expected portfolio return,      the risk-free rate (assumed 2%), and 

σp\sigma_pσp the portfolio standard deviation. 

The optimization problem was solved with constraints ensuring weights sum to one and are 

non-negative (long-only portfolio). The final output included the optimal asset allocation and 

the portfolio’s expected annual return, volatility, and Sharpe ratio. 

Table1. Brıef Explanatıon: 

Analysis Area Metric Value/Result Interpretation 

Bitcoin Time 

Series 

Annualized 

Volatility 

85.3% Extremely high volatility during COVID-

19, reflecting market uncertainty and risk. 

Bitcoin acted both as a speculative asset 

and safe haven. 

 Trend Analysis 

(HP Filter) 

Upward trend 

post-2021 

After initial pandemic shock, BTC prices 

showed a recovery and strong upward trend 

indicating increased adoption. 

Insurance Fraud 

Detection 

Accuracy 92.4% High overall accuracy, meaning the model 

correctly classified most claims. 

 Precision 87.6% Among claims predicted as fraud, 87.6% 

were truly fraudulent, showing low false 

positives. 

 Recall 90.2% Model successfully identified 90.2% of all 

actual fraud cases, critical for minimizing 

undetected fraud losses. 

 F1-Score 88.9% Balanced measure of precision and recall, 

confirming robust model performance. 

Portfolio 

Optimization 

Expected 

Annual Return 

15.8% The optimized portfolio offers a strong 

expected return compared to market 

averages. 

 Annual 

Volatility 

18.4% Moderate risk level, indicating balanced 

risk exposure during volatile pandemic 

period. 

 Sharpe Ratio 0.74 Positive risk-adjusted return, suggesting 

efficient trade-off between risk and return. 

 Interpretation and Discussion 

 Bitcoin Time Series 

The calculated annualized volatility of approximately 85.3% indicates a highly volatile 

market environment for Bitcoin during the COVID-19 pandemic. This level of volatility far 

exceeds traditional assets, reflecting Bitcoin’s dual role as a speculative instrument and a 
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potential hedge against economic uncertainty. The Hodrick-Prescott trend analysis reveals 

that, after an initial sharp drop in early 2020, Bitcoin’s price established a sustained upward 

trend, driven likely by increased institutional adoption and its growing acceptance in e-

commerce and payment systems. 

Insurance Fraud Detection 

The Random Forest model demonstrated strong predictive capabilities, achieving an accuracy 

of 92.4%. More importantly, the model’s recall rate of 90.2% suggests it effectively captures 

most fraudulent claims, a critical factor in fraud mitigation where missing fraud cases can 

have costly consequences. The precision of 87.6% indicates relatively few false alarms, which 

helps maintain customer trust by reducing incorrect fraud accusations. The F1-score of 88.9% 

confirms the model’s balanced performance, making it a viable tool for real-time fraud 

detection during and beyond the pandemic. 

Portfolio Optimization 

The optimized portfolio composed of major tech stocks yielded an expected annual return of 

15.8% with a volatility of 18.4%, indicating a favorable risk-return profile despite market 

turbulence. The resulting Sharpe ratio of 0.74 suggests that the portfolio efficiently balances 

return against risk, outperforming many traditional portfolios during the pandemic period. 

This illustrates the effectiveness of modern portfolio theory and computational optimization 

methods in navigating uncertain market conditions accelerated by the pandemic crisis. 

Figure 1: Disciplines of scholarly literature on SME financial digitalization. Source: The 

authors. 
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Figure 2: Variable trends from the sample period. 

5.Conclusion: 

This study examined the transformative impact of the COVID-19 pandemic on digital finance, 

focusing on three key areas: Bitcoin’s role in e-commerce, insurance fraud mitigation through 

machine learning, and portfolio optimization under heightened market volatility. The findings 

demonstrate that the pandemic not only accelerated the adoption of digital financial 

technologies but also highlighted critical challenges and opportunities within these domains. 

The analysis of Bitcoin’s market behavior revealed exceptionally high volatility during the 

pandemic, reflecting both speculative trading and increased investor interest as a potential 

hedge against traditional financial instability. The trend analysis indicated a recovery and 

upward momentum post the initial COVID-19 shock, underlining Bitcoin’s growing 

acceptance as a payment medium in e-commerce and as a store of value. 

In the insurance sector, the deployment of AI-powered fraud detection models proved highly 

effective, achieving significant accuracy and recall rates. This underscores the importance of 

leveraging advanced analytics to combat rising fraudulent claims, particularly during crisis 

periods when such incidents tend to increase. These technologies can substantially reduce 

financial losses and improve operational efficiency for insurers. 

Lastly, portfolio optimization results demonstrated that applying modern computational 

methods, such as the Markowitz mean-variance framework, enables investors to construct 

resilient portfolios with favorable risk-return profiles even amid extreme market uncertainty. 

The optimized portfolio’s positive Sharpe ratio affirms the viability of strategic asset 

allocation during turbulent times. 

In summary, the COVID-19 crisis has accelerated digital finance innovation and adoption 

across multiple sectors. However, it also emphasizes the need for robust regulatory 

frameworks, ethical AI implementation, and continued research to ensure these technologies 

contribute to financial stability and inclusion in a post-pandemic world. 
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