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 The integration of Artificial Intelligence (AI) and Big Data has 

profoundly transformed financial decision-making processes in 

institutions worldwide. By processing vast datasets in real-time, AI 

algorithms—powered by machine learning, predictive analytics, and 

natural language processing—enable more accurate forecasting, risk 

assessment, and personalized strategies, surpassing traditional human-led 

approaches. Big Data provides the foundational fuel, offering diverse 

sources like transaction histories, market sentiments, and alternative data 

to mitigate information asymmetries. Recent studies indicate that AI 

adoption in finance has surged, with financial services firms investing 

heavily—reaching $35 billion in 2023 and projected to hit $97 billion by 

2027. This shift enhances efficiency, reduces biases, and improves 

outcomes in areas such as credit scoring, algorithmic trading, fraud 

detection, and portfolio optimization. However, challenges persist, 

including ethical concerns, data governance maturity, regulatory 

compliance, and potential over-reliance on opaque models. This paper 

examines these dynamics through literature review, objectives, 

methodology, hypothetical results, and recommendations, highlighting 

AI and Big Data's role in fostering data-driven, inclusive financial 

ecosystems while advocating responsible deployment. (248 words) 
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Introduction Financial decision-making traditionally relied on historical data, expert judgment, and 

limited quantitative models, often constrained by human cognitive biases, incomplete information, and 
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slow processing. The advent of Big Data—characterized by volume, velocity, variety, and veracity—

combined with AI's computational prowess, has revolutionized this landscape. AI enables pattern 

recognition in massive datasets, predictive modeling, and automated insights, while Big Data supplies 

real-time, multifaceted inputs from sources like social media, IoT, and transaction logs. 

In banking, investment, and insurance, these technologies address core challenges: information 

asymmetry in lending, market volatility in trading, and fraud risks. For instance, AI-driven systems 

process unstructured data via natural language processing to gauge sentiment, while machine learning 

refines credit risk models. Global adoption accelerates, driven by digital transformation and competitive 

pressures. Yet, integration demands robust governance to ensure transparency, ethics, and fairness. This 

study explores these impacts, drawing on recent empirical and theoretical insights to assess benefits, 

limitations, and future pathways. 

Review of Literature The literature underscores AI and Big Data's synergistic effects on financial 

decisions. 

Key Review 1: Chen et al. (2025) analyze a major Chinese bank's transition to AI and Big Data in 

lending (2015–2023), using over 4.5 million loans. Employing a difference-in-differences framework 

post-2019 FinTech policy, they demonstrate reduced information asymmetries, expanded SME credit 

access, and improved outcomes. AI with Big Data enhances processing capacity beyond isolated 

technologies, validating theoretical models on FinTech's role in inclusive finance. 

Key Review 2: Choowan (2025) conducts a systematic review (2015–2025) of 1,155 studies, 

emphasizing data governance's mediation in AI effectiveness for financial decisions. Structural equation 

modeling shows strong links (β values ~0.7) between AI integration, governance maturity, and outcomes, 

stressing transparent, ethical frameworks over algorithmic power alone. 

Key Review 3: Chatterjee et al. (2023) examine Big Data Analytics (BDA) adoption's impact on 

decision-making and performance. Findings reveal BDA improves forecasting, innovation, and firm 

performance via enhanced processes, with implications for finance where data-driven strategies boost 

productivity and risk mitigation. 

These reviews highlight transformative potential alongside governance necessities. 

Objectives of the Study 
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1. To evaluate how AI and Big Data enhance accuracy, speed, and bias reduction in financial 

decision-making processes, such as risk assessment and investment strategies. 

2. To analyze empirical evidence on adoption impacts, including performance metrics in banking, 

lending, and forecasting. 

3. To identify challenges (e.g., ethical, regulatory) and propose recommendations for responsible 

integration and future research. 

Methodology This study adopts a qualitative secondary research approach, synthesizing recent scholarly 

articles, reports, and empirical studies (primarily 2023–2025) from databases like Scopus, ResearchGate, 

and institutional publications. Systematic literature review principles guide selection, focusing on peer-

reviewed sources addressing AI/Big Data in finance. Key criteria include relevance, recency, and 

empirical rigor. Data extraction emphasizes impacts, statistics, and models. Hypothetical quantitative 

insights draw from aggregated findings (e.g., adoption rates, performance improvements) to simulate 

results. No primary data collection occurs; analysis is interpretive, thematic, and evidence-based. 

Discussion AI and Big Data shift financial decisions from intuition to evidence-based paradigms. In risk 

management, AI predicts defaults with greater precision using alternative data, reducing losses. 

Algorithmic trading executes high-frequency decisions, capitalizing on micro-trends. Robo-advisors 

personalize portfolios, democratizing access. Big Data enables sentiment analysis from unstructured 

sources, informing market strategies. 

Benefits include efficiency gains (e.g., faster processing), bias mitigation (algorithms overlook emotional 

factors), and inclusivity (SME lending expansion). Challenges involve black-box models risking opacity, 

data privacy issues, and governance gaps—where immature frameworks undermine effectiveness. 

Regulatory evolution (e.g., explainable AI mandates) is crucial. Overall, synergy amplifies outcomes, but 

ethical deployment ensures sustainability. 

Results : Hypothetical results, derived from synthesized literature, illustrate impacts. 

Table 1: AI Adoption and Investment in Financial Services 

Year  AI Spending (USD  

Billion) 

Adoption Rate in Finance 

(%) 

Key Source 

2023            35     ~58–60 World Economic Forum, 
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Gartner 

2025       Projected ~50–60 59–85 Gartner, Various Reports 

2027       Projected 97 High (widespread) World Economic Forum 

 

Table 2: Performance Improvements from AI and Big Data Integration 

Metric Improvement Reported Context/Example 

Forecasting Accuracy 41% AI-driven analytics 

(organizations) 

Decision Time Reduction 30% for complex analyses Financial processes 

Credit Access for SMEs Significant expansion Chinese bank study (post-

2019) 

Mode Fit                            

(Governance Mediation) 

CFI = 0.947; RMSEA = 

0.041; β ~0.7 

Systematic review (Choowan, 

2025) 

Overall Efficiency High (automation potential 

 32–39%) 

Capital markets, banking 

These figures demonstrate substantial gains in accuracy, efficiency, and inclusivity. 

Table 3: Key Benefits of AI and Big Data in Core Financial Functions (2025 Data) 

Financial Function Reported Improvement Example / Source 

Context 

Estimated Impact 

Fraud Detection Accuracy >90% AI systems in 

banking 

Potential annual savings of 

£9.6 billion globally by 2026 

Credit Risk 

Assessment 

Reduced information 

asymmetry 

Chinese bank study 

(4.5M+ loans) 

Significant expansion in SME 

lending 

Algorithmic Trading Faster execution & 

micro-trend capture 

High-frequency 

trading platforms 

15–25% better risk-adjusted 

returns 

Portfolio 

Optimization 

Personalization & 

forecasting 

Robo-advisors 20–30% efficiency gain in 

asset allocation 

Customer Service / 

Onboarding 

Automation rate NLP-based systems Up to 74% of initial 

interactions handled by AI 

Overall Operational Productivity lift Bain & BCG 20–40% across functions 
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Efficiency reports 

 

Table 4: Challenges and Risks of AI & Big Data Adoption in Finance (2025–2026) 

Challenge Description Prevalence / Impact Mitigation 

Priority 

Algorithmic Bias & 

Fairness 

Models trained on skewed 

historical data 

Can lead to discriminatory 

lending or pricing 

High 

Lack of Explainability 

(Black Box) 

Difficulty in understanding 

AI decisions 

Regulatory scrutiny; reduced 

trust 

Very High 

Data Privacy & 

Security 

Handling sensitive personal 

& transaction data 

Risk of breaches; compliance 

with GDPR/DPDP Act 

Very High 

Data Governance 

Maturity 

Immature frameworks limit 

AI effectiveness 

Only ~26–38% of projects 

meet ROI expectations 

High 

Regulatory 

Compliance 

Evolving rules (EU AI Act, 

etc.) 

Increased compliance costs 

and delays 

High 

Over-reliance & 

Systemic Risk 

Herding behavior in 

markets 

Potential for amplified 

volatility 

Medium-High 

Skills Gap Lack of AI-literate 

workforce 

Slows adoption and value 

realization 

High 

Table 5: AI Investment Growth in Financial Services (Updated Projections) 

Year Estimated AI Spending in 

Financial Services (USD Billion) 

Overall Global AI 

Spending Context 

Adoption Rate / Notes 

2023 ~35 - ~58–60% of firms 

2025 ~50–60 Part of broader surge 59–85% (varying by institution 

size) 

2026 Projected 70–85+ Global AI spending 

~$2.53 trillion 

Widespread; 67% of lenders 

implementing GenAI 

2027 Projected ~97 Global AI ~$3.33 

trillion 

Near-universal in large 

institutions 
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Table 6: Comparative Performance – Traditional vs. AI + Big Data Driven Decision-Making 

Metric Traditional 

Approach 

AI + Big Data 

Approach 

Reported 

Improvement 

Decision-Making Speed Days / Weeks Real-time / Minutes 30–50% faster 

Forecasting Accuracy Baseline Significantly higher Up to 41% 

improvement 

Risk Management 

Effectiveness 

Moderate Predictive with 

alternative data 

25–40% reduction in 

losses 

Cost Efficiency Higher operational 

costs 

Automation-driven 20–40% cost reduction 

Inclusivity (e.g., SME 

Credit) 

Limited by 

asymmetry 

Expanded access Significant expansion 

ROI on Projects - Varies widely 35% average realized 

(2025) 

Table 7: ROI and Value Realization from AI Initiatives in Finance (2025 Insights) 

Category Metric Finding (2025) 

Realized ROI Average across implementations ~35% (approaching expected 41%) 

Productivity Lift Generative AI in key functions 20% average (Bain) 

Efficiency Gains Specialized AI teams Up to 60% (BCG) 

Revenue Attribution Institutions linking growth to AI 58% (McKinsey) 

Project Success Rate Meeting or exceeding expectations 38% (Deloitte) 

Frontier Firms Advantage Returns compared to slow adopters ~3x higher 

Recommendations 

1. Strengthen Data Governance First: Financial institutions must build mature data governance 

frameworks before scaling AI. This includes data lineage tracking, bias audits, and provenance 

documentation. Governance maturity acts as a strong mediator (β ≈ 0.7) between AI integration and 

successful outcomes. 



         The Academic                                                                                      Volume 4 | Issue 4 | April 2026 

Dr. Chandra Sekhar Rajanala                                                                                                      Page | 1694 

2. Adopt Hybrid Human-AI Decision Models: Use AI for speed, pattern recognition, and initial 

recommendations, but retain human oversight for high-stakes decisions (e.g., large credit approvals, 

strategic investments). This reduces over-reliance risks and improves accountability. 

3. Invest in Explainable AI (XAI) and Ethical Audits: Prioritize transparent models, especially in 

regulated areas like credit scoring and insurance underwriting. Regular third-party audits for bias and 

fairness are essential. 

4. Upskill Workforce and Build AI Literacy: Organizations should implement comprehensive 

training programs for finance professionals, risk managers, and management accountants to bridge 

the skills gap and enable effective human-AI collaboration. 

5. Collaborate with Regulators Proactively: Engage early with evolving regulations (e.g., EU AI Act 

principles, India’s DPDP Act implications). Develop internal responsible AI policies that exceed 

minimum compliance requirements. 

6. Focus on Responsible and Inclusive AI: Use alternative data sources responsibly to promote 

financial inclusion (e.g., for underserved SMEs and individuals) while implementing strict privacy 

safeguards. 

7. Monitor Systemic Risks: Establish cross-functional teams to track potential market herding, model 

interconnectedness, and contagion risks arising from widespread AI adoption in trading and risk 

management. 

Summary Recommendations Table 

Table 8: Strategic Recommendations for Responsible AI & Big Data Integration 

Area Recommendation Expected Benefit Timeline 

Priority 

Governance Implement robust data governance 

& XAI 

Higher success rate & 

regulatory compliance 

Immediate 

Technology & 

Process 

Hybrid human-AI models + agentic 

AI workflows 

Balanced accuracy and 

accountability 

Short-term 

People & 

Culture 

AI literacy programs for finance 

teams 

Faster value realization & 

reduced resistance 

Ongoing 
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Ethics & 

Fairness 

Regular bias audits and ethical 

reviews 

Improved trust and 

inclusivity 

Continuous 

Regulation & 

Risk 

Proactive compliance + systemic 

risk monitoring 

Reduced legal & 

reputational risks 

Medium-term 

Innovation Explore blockchain + AI integration 

for secure decisions 

Enhanced security and 

transparency 

Long-term 

Suggestions for Implementation 

 Start with pilot projects in high-impact, lower-risk areas such as fraud detection or internal 

forecasting before scaling to customer-facing decisions. 

 Leverage agentic AI (autonomous agents) for repetitive finance tasks like reconciliation, invoice 

processing, and anomaly detection to free up professionals for strategic work. 

 Integrate alternative data (social sentiment, IoT, geospatial) carefully with strong governance to 

enhance predictive power without compromising privacy. 

 Measure success not only by ROI but also by non-financial metrics — fairness scores, customer 

trust indices, and reduction in compliance incidents. 

 Consider sector-specific nuances: Insurance may focus more on claims prediction, while investment 

banking emphasizes trading and portfolio optimization. 

Further Scope of the Study Future research could conduct primary empirical studies (e.g., surveys or 

longitudinal bank data) on generative AI's role post-2025. Explore sector-specific impacts (e.g., insurance 

vs. investment banking), long-term systemic risks (e.g., market herding from AI), and cross-cultural 

adoption differences. Integrating blockchain with AI/Big Data for secure decisions offers promising 

avenues. 

Conclusion AI and Big Data have redefined financial decision-making, delivering unprecedented 

precision, efficiency, and inclusivity. From enhanced risk models to personalized advice, these 

technologies mitigate traditional limitations while expanding opportunities. Empirical evidence confirms 

performance boosts, yet success hinges on governance, ethics, and regulation. Responsible adoption will 

sustain advantages, fostering resilient, innovative financial systems. As investments surge, balanced 

integration ensures long-term value. 
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FOOT NOTES: 

Here are relevant footnotes (in a common academic style, e.g., Chicago or APA-inspired) drawn from 

recent scholarly and institutional sources. You can insert them into a paper or report on the topic: 

1. Chen, Binkai, et al. "The Transformative Role of Artificial Intelligence and Big Data in Banking." 

FDIC Center for Financial Research, 2025. The authors use a dataset of over 4.5 million loans to 

demonstrate how integrating AI with big data reduces information asymmetries, expands credit 

access for SMEs, and enhances lending decisions through a difference-in-differences analysis 

following a government-mandated FinTech initiative. 

2. Choowan, Phaktada. "Artificial Intelligence in Data Governance for Financial Decision-Making: A 

Systematic Review." Big Data and Cognitive Computing 10, no. 1 (2025): 8. This review highlights 

that AI's effectiveness in financial decision-making depends on mature data governance frameworks, 

with empirical models showing governance maturity mediating the link between AI integration and 

improved financial outcomes (CFI = 0.947; RMSEA = 0.041). 

3. Yang, Jinyi. "Application of Artificial Intelligence and Big Data in Financial Management." SHS 

Web of Conferences 208 (2024): 01006. The paper argues that AI and big data revolutionize financial 

operations by improving accuracy, efficiency, risk management, and personalized services, ultimately 

reshaping decision-making processes in enterprises. 
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Forecasting and Firm Performance: Evidence from the Manufacturing Sector." Technological 

Forecasting and Social Change (2023). This study shows that big data analytics adoption positively 

influences decision-making and forecasting processes, leading to superior firm performance. 

5. Ozili, Peterson K. "Big Data and Artificial Intelligence for Financial Inclusion: Benefits and Issues." 

SSRN, 2021 (updated discussions in later works). AI and big data enable alternative credit scoring for 

unbanked populations, improved risk management, and tailored services, though challenges include 

privacy concerns and implementation barriers in developing contexts. 

6. OECD. "Artificial Intelligence, Machine Learning and Big Data in Finance: Opportunities, 

Challenges and Implications for Policy Makers." OECD Publishing, 2021. The report notes that AI 

and big data enhance efficiency in credit assessment, fraud detection, and algorithmic trading while 

raising issues around biased data, explainability, and systemic risks. 

7. Mo, et al. (as referenced in Chen et al., 2025). A comprehensive review on AI-financial economics 

interactions, noting scarce micro-level evidence on bank transformations prior to recent empirical 

studies. 

 

 


