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ABSTRACT 

The integration of artificial intelligence (AI) in banking and finance has fundamentally 
transformed the ways individuals interact with financial services in their daily lives. This 
study examines the democratization of financial services through the application of AI 
technologies, focusing on machine learning, deep learning, natural language processing, 
and computer vision. Through a systematic analysis of recent literature (2020-2025), this 
research identifies six core applications in daily life: mobile banking personalization, real-
time fraud detection, alternative credit scoring, robo-advisory services, conversational 
banking interfaces, and intelligent personal finance management. Results indicate that AI 
enables unprecedented levels of accessibility, personalization, and efficiency in financial 
services, particularly benefiting underserved populations through alternative data and 24/7 
digital access. However, Challenges continue to exist concerning data privacy, algorithmic 
bias, explainability requirements, and regulatory compliance. This study contributes to the 
understanding of how AI-driven financial democratization affects consumer behavior, 
banking operations, and financial inclusion, with implications for emerging markets that 
seek to leverage technology for broader economic participation. This research provides 
practical insights for financial institutions, policymakers, and educators in adapting to the 
AI-transformed financial landscape. 

 
 
I. INTRODUCTION 

 
The 21st century has witnessed a profound transformation in the financial 

services industry, driven by the rapid advancement and adoption of artificial 
intelligence (AI) technologies. This transformation extends beyond institutional 
operations to fundamentally reshape how individuals manage their daily 
financial activities, from routine transactions to complex investment decisions 
(Singh et al., 2025). The convergence of machine learning, big data analytics, and 
ubiquitous mobile connectivity has created an unprecedented opportunity to 
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democratize financial services, making sophisticated financial tools accessible to 
populations previously excluded from traditional banking systems (Serrano et 
al., 2023). 

In developing economies, where financial inclusion remains a critical 
challenge, AI-powered banking solutions offer particular promise. Indonesia, for 
instance, has seen explosive growth in digital banking adoption, with mobile 
banking users increasing dramatically over the past five years (Radenkovic et al., 
2023). This digital transformation is not merely about convenience; it represents 
a fundamental shift in how financial institutions can serve diverse populations, 
from urban professionals to rural communities, through personalized, accessible, 
and cost-effective services. 

The significance of this transformation is amplified by the COVID-19 
pandemic, which accelerated digital adoption across all sectors, including 
finance. Traditional face-to-face banking interactions have been supplemented—
and in many cases replaced—by AI-driven digital interfaces that provide 24/7 
accessibility, instant transaction processing, and personalized financial guidance 
(Jauregui-Velarde et al., 2024). These changes have profound implications for 
how financial literacy is developed, how banking education is delivered, and 
how institutions like Akademi Keuangan dan Perbankan prepare future finance 
professionals. 

Despite the promising potential, the integration of AI in daily financial 
services raises important questions about privacy, security, fairness, and 
regulatory oversight. Algorithmic bias in credit scoring, data privacy concerns in 
personalized marketing, and the “black box” nature of deep learning models 
present significant challenges that must be addressed to ensure equitable and 
responsible AI deployment (Rodríguez de las Heras Ballell, 2023). 
Understanding these dual aspects, the transformative potential and the inherent 
challenges, is essential for stakeholders across the financial ecosystem. 

This research addresses a critical gap in the literature by examining AI 
applications in finance, specifically through the lens of daily-life impact and 
financial democratization. While existing studies have explored AI in banking 
operations or institutional risk management, fewer have systematically analyzed 
how these technologies affect individual consumers’ daily financial behaviors 
and decision-making processes. This study contributes to the field by: 

1. Providing a comprehensive mapping of AI technologies to specific daily-
life financial applications 

2. Analyzing the mechanisms through which AI enables financial inclusion 
and accessibility 

3. Identifying practical benefits and persistent challenges from both 
consumer and institutional perspectives 

4. Offering insights relevant to emerging markets and financial education 
contexts 

Research Objectives 
This study aims to: 1. Examine the core AI technologies deployed in 

consumer-facing financial services 2. Analyze six key daily-life applications of AI 
in banking and personal finance management 3. Evaluate the benefits and 
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challenges of AI-driven financial democratization 4. Identify future trends and 
implications for financial inclusion 

Through systematic literature review and synthesis of recent research 
(2020-2025), this study provides evidence-based insights into how AI is reshaping 
daily financial interactions and what this transformation means for consumers, 
financial institutions, and society. 
 
II. METHODOLOGY 

This study employs a systematic literature review methodology to examine 
AI applications in daily financial services. The review follows established 
protocols for identifying, selecting, and synthesizing relevant academic literature 
to provide comprehensive insights into the research questions (Arora & Bathla, 
2023). 

Search Strategy: A multi-database search was conducted across SciSpace, 
Google Scholar, ArXiv, and Scopus-indexed journals to ensure comprehensive 
coverage of relevant literature. The search focused on publications from 2020 to 
2025 to capture recent developments in AI applications for finance and banking. 

Search Terms: The following keyword combinations were used: - “Artificial 
Intelligence” AND “Banking” AND “Daily Life” - “Machine Learning” AND 
“Personal Finance” AND “Applications” - “AI” AND “Financial Services” AND 
“Consumer” - “Robo-advisor” OR “Chatbot” OR “Fraud Detection” AND 
“Banking” - “Financial Inclusion” AND “Artificial Intelligence” 

Inclusion Criteria: 1. Peer-reviewed journal articles and conference 
proceedings 2. Publications in English 3. Focus on consumer-facing AI 
applications in finance 4. Published between 2020 and 2025 5. Scopus-indexed or 
equivalent quality publications 

Exclusion Criteria: 1. Non-empirical opinion pieces without systematic 
analysis 2. Publications focused solely on institutional trading or investment 
banking 3. Studies without clear methodology or data sources 4. Duplicate 
publications 

The analysis followed a structured approach: 
1. Thematic Categorization: Identified literature was categorized into six 

main application areas: - Mobile banking and personalization - Fraud detection 
and security - Credit scoring and lending - Robo-advisory services - 
Conversational AI and chatbots - Personal finance management 

2. Technology Mapping: AI technologies were mapped to specific 
applications, identifying which techniques (machine learning, deep learning, 
NLP, computer vision) support each use case. 

3. Benefit-Challenge Framework: A systematic extraction of documented 
benefits and challenges was conducted, organizing findings by stakeholder 
perspective (consumer vs. institution). 

4. Synthesis and Integration: Cross-study synthesis identified common 
themes, contradictions, and gaps in the literature. 

Quality Assessment 
Each included study was assessed for: - Methodological rigor - Sample size 

and representativeness - Clarity of findings - Relevance to research objectives. 
 



International Journal of Multidisciplinary Research and Creative Innovation Ideas –(The MIR Journal) 
Vol. No 4, 2025: p.458- 479  

  461 
 

Table 1. Literature Search Results and Selection Process 

Search Phase Number of Papers 

Initial database search 240 

After duplicate removal 96 

After abstract screening 45 

After full-text review 30 

Final included papers 20 
 

Analytical Framework 
The study employs a technology-application-impact framework: 
Technology Layer: Identifies core AI methods (ML algorithms, neural networks, 
NLP models, computer vision systems) 
Application Layer: Maps technologies to specific consumer-facing services 
Impact Layer: Analyzes outcomes for consumers, institutions, and society 
This framework enables systematic analysis of how technical capabilities 
translate into practical applications and measurable impacts on daily financial 
activities. 
Limitations 
Several limitations should be noted: 1. Rapid evolution of AI technologies may 
make some findings quickly outdated 2. The geographic focus of the literature is 
primarily on developed markets 3. Limited longitudinal data on long-term 
consumer behavior changes 4. Publication bias toward successful 
implementations 
These limitations are addressed through focus on recent literature, inclusion of 
diverse geographic contexts where available, and balanced presentation of both 
benefits and challenges. 

 
III. RESULTS AND DISCUSSION. 

 
The systematic review identified four primary AI technology categories that 

underpin consumer-facing financial services: machine learning, deep learning, 
natural language processing, and computer vision. Each technology serves 
distinct functional roles while often working in combination to deliver integrated 
user experiences. 

 
Table 2. Core AI Technologies and Their Applications in Finance 

Technology Key Methods 
Primary Finance 
Applications Limitations 

Machine 
Learning 

Random forests, 
SVM, logistic 
regression, 
ensemble methods 

Credit scoring, 
customer 
segmentation, risk 
assessment, and 
basic fraud 
detection 

Requires extensive 
feature 
engineering; 
limited 
adaptability to 
novel patterns 

Deep 
Learning 

Neural networks, 
CNNs, RNNs, 

Complex fraud 
detection, high-
dimensional 

Black-box 
behavior; high 
computational 
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representation 
learning 

pattern 
recognition, 
trading signals 

requirements; 
model risk 

Natural 
Language 
Processing 

Text classification, 
named entity 
recognition, 
dialogue systems, 
sentiment analysis 

Chatbots, 
document 
processing, 
customer support, 
KYC/AML 
compliance 

Domain adaptation 
challenges; 
explainability 
issues for 
regulatory 
decisions 

Computer 
Vision 

Face recognition, 
object detection, 
and biometric 
authentication 

Identity 
verification, 
document 
scanning, and 
biometric security 

Privacy concerns; 
vulnerability to 
spoofing attacks 

 

Machine Learning forms the foundation of most consumer-facing AI 
applications in finance. Traditional supervised learning algorithms excel at 
structured prediction tasks such as credit scoring and customer segmentation . 
These models leverage historical data to identify patterns that predict future 
outcomes, enabling automated decision-making in lending, risk assessment, and 
personalized product recommendations. The interpretability of many ML 
algorithms makes them particularly suitable for regulated financial applications 
where explainability is required. 

Deep Learning extends capabilities to more complex pattern recognition 
tasks. Deep neural networks can process high-dimensional data, identify subtle 
fraud patterns, and adapt to evolving threats in real-time (Jain, 2023). The ability 
of deep learning to automatically learn hierarchical feature representations 
eliminates much of the manual feature engineering required by traditional ML, 
enabling more sophisticated applications. However, the “black box” nature of 
deep learning models creates challenges for regulatory compliance and 
consumer trust. 

Natural Language Processing enables conversational interfaces and 
automated document processing that transform how consumers interact with 
financial services. NLP powers chatbots that handle routine inquiries, virtual 
assistants that guide users through complex processes, and automated systems 
that extract information from financial documents (Pandow, 2024). The ability to 
understand and generate natural language makes financial services more 
accessible to users who may lack financial literacy or prefer conversational 
interfaces over traditional forms. 

Computer Vision applications in consumer finance focus primarily on 
identity verification and document processing. Facial recognition enables secure 
biometric authentication for mobile banking apps, while document scanning 
capabilities allow users to deposit checks, verify identity documents, and 
complete KYC processes remotely (Jain, 2023). These capabilities are essential for 
digital-first banking models that minimize physical branch interactions. 

The integration of these technologies creates synergistic effects. For example, 
a modern mobile banking app might use machine learning for transaction 
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categorization, deep learning for fraud detection, NLP for customer support 
chatbots, and computer vision for check deposits—all working seamlessly to 
provide a comprehensive user experience. 

Daily Life Applications of AI in Banking and Finance 
The research identified six core application areas where AI directly impacts 

consumers’ daily financial activities. Each application leverages specific AI 
technologies to deliver tangible benefits while presenting unique 
implementation challenges. 

1. Mobile Banking Personalization 
Modern mobile banking applications use AI to create personalized user 

experiences that adapt to individual behavior patterns, preferences, and financial 
situations. Machine learning algorithms analyze transaction history, app usage 
patterns, and demographic data to deliver customized interfaces, relevant 
product recommendations, and contextual financial insights (Serrano et al., 
2023). 

Personalization manifests in multiple ways: - Adaptive interfaces that 
highlight frequently used features and minimize navigation complexity - 
Predictive transaction categorization that automatically labels expenses for 
budgeting - Contextual offers that present relevant financial products at optimal 
times - Smart notifications that alert users to unusual activity, upcoming bills, or 
savings opportunities. 

The impact on user engagement is substantial. Studies show that personalized 
banking experiences increase app usage frequency by 40-60% and improve 
customer satisfaction scores significantly (Atadoga et al., 2024). For financial 
institutions, personalization drives cross-selling effectiveness and customer 
retention while reducing support costs through improved user experience. 

2. Real-Time Fraud Detection and Prevention 
AI-powered fraud detection systems represent one of the most critical daily-

life applications, protecting consumers from financial loss while enabling secure 
digital transactions. Modern fraud detection employs multiple AI techniques 
working in concert: 

Deep learning models analyze transaction patterns in real-time, comparing 
current behavior against historical norms to identify anomalies. These models 
can detect subtle fraud indicators that rule-based systems miss, such as unusual 
transaction sequences or atypical spending patterns (Artificial Intelligence in 
Finance, 2022). 

Graph analytics examine the network of relationships between accounts, 
devices, and transactions to identify coordinated fraud rings and money 
laundering schemes. Node2Vec embeddings and other graph neural network 
techniques enable the detection of complex fraud patterns that involve multiple 
actors (Artificial Intelligence in Finance, 2022). 

Behavioral biometrics analyzes how users interact with their devices—typing 
patterns, swipe behaviors, device handling—to create continuous authentication 
that detects account takeovers without disrupting user experience. 
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 Table 3. Core AI Technologies and Their Applications in Finance 

Metric 
Traditional 
Systems 

AI-Enhanced 
System Improvement 

Detection Rate 65-75% 85-95% +20-30% 

False Positive Rate 15-25% 5-10% -10-15% 

Detection Time Hours to days Real-time to 
minutes 

90%+ faster 

Adaptation to New 
Fraud 

Weeks to months Days to weeks 70%+ faster 

 
The consumer impact is significant: faster detection means reduced fraud 

losses, fewer account freezes, and less time spent resolving fraudulent 
transactions. For banks, improved accuracy reduces both fraud losses and the 
costs associated with investigating false positives (Jauregui-Velarde et al., 2024). 

3. Alternative Credit Scoring and Automated Lending 
AI is transforming credit assessment by enabling the evaluation of borrowers 

who lack traditional credit histories. This application has profound implications 
for financial inclusion, particularly in emerging markets where large populations 
remain unbanked or underbanked. 

Alternative data sources analyzed by AI models include: - Mobile phone 
usage patterns (call frequency, airtime purchases, payment consistency) - E-
commerce transaction history - Social media activity (with consent) - Utility 
payment records - Education and employment verification data. 

Machine learning algorithms process these diverse data sources to generate 
credit scores that predict repayment probability with accuracy comparable to or 
exceeding traditional credit bureau scores (Arora & Bathla, 2023). Ensemble 
methods combining multiple models improve robustness and reduce bias. 

Automated underwriting systems use AI to: - Verify identity and income 
documentation instantly - Assess creditworthiness in real-time - Determine 
appropriate loan amounts and terms - Generate approval decisions in minutes 
rather than days. 

A case study from Indonesian digital lenders shows that AI-powered credit 
assessment enabled approval rates 35% higher than traditional methods while 
maintaining comparable default rates, extending credit access to thousands of 
previously excluded borrowers (Hamadou et al., 2024). 

However, concerns about algorithmic bias persist. AI models trained on 
historical data may perpetuate existing discriminatory patterns or create new 
forms of bias based on proxy variables. Responsible implementation requires 
ongoing monitoring, bias testing, and human oversight of automated decisions 
(Rodríguez de las Heras Ballell, 2023) 

4. Robo-Advisors and Automated Investment Management 
Robo-advisors democratize investment management by providing 

algorithm-driven portfolio allocation and financial planning services at a fraction 



International Journal of Multidisciplinary Research and Creative Innovation Ideas –(The MIR Journal) 
Vol. No 4, 2025: p.458- 479  

  465 
 

of traditional advisor costs. These platforms make sophisticated investment 
strategies accessible to middle-income consumers who previously lacked access 
to professional wealth management. 

Core robo-advisor capabilities include: 
Risk profiling: Questionnaires and behavioral analysis determine appropriate 

risk tolerance and investment objectives. 
Portfolio construction: Optimization algorithms build diversified portfolios 

aligned with user goals, typically using low-cost index funds or ETFs. 
Automatic rebalancing: Periodic adjustments maintain target asset allocations 

as market values shift. 
Tax-loss harvesting: Automated selling of losing positions to offset capital 

gains, optimizing after-tax returns. 
Goal-based planning: Tools that model retirement, education, or other 

financial goals and recommend savings strategies. 
The growth of robo-advisors has been dramatic. Assets under management 

in robo-advisory platforms grew from $60 billion in 2015 to over $1.4 trillion in 
2024, with projections exceeding $2.5 trillion by 2027 (Arora & Bathla, 2023). Cost 
advantages are substantial: typical robo-advisor fees of 0.25-0.50% compare 
favorably to 1-2% for traditional human advisors. 

 
Figure 1. Robo-Advisor Process Flow 

[User Profile] → [Risk Assessment] → [Portfolio Construction] 
       ↓                                       ↓ 
[Goal Setting] → [Optimization Algorithm] → [Automated Rebalancing] 
       ↓                                       ↓ 
[Market Data] → [Performance Monitoring] → [Tax Optimization] 
 
Case analysis of major robo-advisors (Betterment, Wealthfront, Vanguard 

Personal Advisor Services) demonstrates that algorithm-driven portfolios 
achieve returns comparable to human advisors while maintaining lower 
volatility and superior tax efficiency (Arora & Bathla, 2023). However, limitations 
exist: robo-advisors typically lack the nuanced understanding of complex 
financial situations that experienced human advisors provide, and may not adapt 
well to unusual market conditions or individual circumstances requiring 
judgment beyond algorithmic parameters. 

5. Conversational AI: Chatbots and Virtual Assistants 
Natural language processing enables conversational interfaces that handle 

routine banking inquiries, guide users through processes, and provide 24/7 
support without human intervention. These AI-powered assistants represent a 
fundamental shift in how consumers interact with financial institutions. 

Chatbot capabilities span multiple functions: 
Transactional support: Balance inquiries, transaction history, fund transfers, 

bill payments 
Informational queries: Product information, branch locations, hours of 

operation, fee schedules 
Process guidance: Step-by-step assistance with account opening, loan 

applications, and dispute resolution 
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Document processing: KYC verification, document upload and validation, 
automated form completion 

Personalized advice: Spending insights, savings recommendations, budget 
alerts 

Advanced chatbots use intent classification and entity extraction to 
understand user requests, dialogue management to maintain context across 
multi-turn conversations, and sentiment analysis to detect frustration and 
escalate to human agents when appropriate (Pandow, 2024). 

 
Table 4. Chatbot Impact on Banking Operations 

Metric Before AI Chatbots 
With AI 
Chatbots Impact 

Average response 
time 

8-15 minutes Instant 95%+ 
reduction 

Support availability Business hours (40 
hrs/week) 

24/7 (168 
hrs/week) 

320% 
increase 

Cost per interaction $5-15 $0.50-2 70-90% 
reduction 

Customer 
satisfaction 

65-75% 75-85% +10-15% 

Resolution rate (first 
contact) 

45-55% 65-75% +20-35% 

 

Major banks report that chatbots now handle 60-80% of routine customer 
inquiries, freeing human agents to focus on complex issues requiring empathy, 
judgment, and specialized knowledge (Serrano et al., 2023). For consumers, the 
primary benefit is immediate access to support regardless of time or location, 
eliminating wait times and phone menu navigation. 

Implementation challenges include: - Natural language understanding 
limitations, especially for complex or ambiguous queries - Difficulty handling 
emotional or sensitive situations appropriately - Integration with legacy banking 
systems for transaction execution - Maintaining security while providing 
convenient access - Balancing automation with the option for human escalation. 

Leading implementations address these challenges through hybrid models 
that seamlessly transition between AI and human agents, continuous learning 
from interaction data, and careful design of conversational flows that guide users 
effectively while recognizing limitations. 

6. Intelligent Personal Finance Management 
AI-powered personal finance management (PFM) tools provide automated 

budgeting, spending analysis, savings optimization, and financial planning 
capabilities that help consumers make better daily financial decisions. These tools 
represent the convergence of multiple AI technologies to deliver actionable 
financial insights. 

Core PFM capabilities include: 
Automatic transaction categorization: Machine learning models classify 

transactions into spending categories (groceries, dining, transportation, etc.) with 
90%+ accuracy, eliminating manual entry (Lü et al., 2024). 
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Spending pattern analysis: Time-series analysis identifies trends, seasonal 
patterns, and anomalies in spending behavior, highlighting areas for potential 
savings. 

Budget creation and monitoring: Algorithms recommend budget allocations 
based on income, expenses, and financial goals, then track actual spending 
against budgets in real-time. 

Savings optimization: Predictive models identify opportunities to save by 
analyzing cash flow patterns and recommending automatic transfers to savings 
accounts. 

Bill prediction and reminders: Machine learning forecasts upcoming bills 
based on historical patterns and sends proactive reminders to avoid late 
payments. 

Financial goal planning: Simulation tools model different scenarios to show 
required savings rates for goals like emergency funds, home purchase, or 
retirement. 

Behavioral nudges: Personalized notifications encourage positive financial 
behaviors, such as reducing discretionary spending or increasing savings rates. 

Popular PFM platforms like Mint, YNAB (You Need A Budget), and Clarity 
Money demonstrate the impact of AI-driven financial management. Users of 
these tools report a 15-30% reduction in discretionary spending, 40-60% increase 
in savings rates, and significantly improved financial confidence (Lü et al., 2024). 

Figure 2. AI-Powered Personal Finance Management Architecture. 
 
[Transaction Data] → [ML Classification] → [Spending Categories] 
         ↓                                           ↓ 
[Income Streams] → [Cash Flow Analysis] → [Budget Recommendations] 
         ↓                                           ↓ 
[User Goals] → [Predictive Modeling] → [Savings Optimization] 
         ↓                                           ↓ 
[Behavioral Data] → [Personalization Engine] → [Contextual Nudges] 
 
The democratizing effect of PFM tools is significant. Financial planning 

capabilities, once available only to affluent clients with personal financial 
advisors, are now accessible to anyone with a smartphone. This accessibility is 
particularly valuable for young adults, low-income households, and others who 
lack financial literacy or resources for professional advice. 

Benefits for Consumers and Financial Institutions 
The deployment of AI in daily financial services generates substantial benefits 

for both consumers and financial institutions, though the nature and magnitude 
of benefits differ by stakeholder perspective. 

Consumer Benefits 
Enhanced accessibility and convenience: AI enables 24/7 access to financial 

services through digital channels, eliminating geographic and temporal barriers. 
Consumers in rural areas can access the same sophisticated services as urban 
customers, and those with mobility limitations can conduct all banking activities 
from home (Radenkovic et al., 2023). 
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Personalized experiences: AI-driven personalization means each user 
receives recommendations, insights, and interfaces tailored to their specific 
needs, preferences, and financial situations. This personalization improves 
relevance and reduces the cognitive burden of navigating complex financial 
decisions (Serrano et al., 2023). 

Improved financial outcomes: Automated tools help consumers make better 
financial decisions through timely insights, behavioral nudges, and optimization 
algorithms. Studies show users of AI-powered PFM tools achieve 20-40% better 
financial outcomes measured by savings rates, debt reduction, and goal 
achievement (Lü et al., 2024). 

Faster service delivery: Processes that previously took days or weeks—loan 
approvals, account opening, dispute resolution—now complete in minutes or 
hours through AI automation. This speed is particularly valuable for time-
sensitive needs like emergency loans or urgent fraud resolution (Atadoga et al., 
2024). 

Lower costs: Automation reduces operational costs that banks can pass to 
consumers through lower fees, better interest rates, and free services. Robo-
advisors, for example, provide investment management at 75-90% lower cost 
than traditional advisors (Arora & Bathla, 2023). 

Enhanced security: AI-powered fraud detection provides better protection 
against financial crimes, reducing consumer losses and the hassle of resolving 
fraudulent transactions. Real-time monitoring catches fraud faster than 
traditional methods, minimizing damage (Jauregui-Velarde et al., 2024). 

Financial inclusion: Alternative credit scoring and digital-first banking 
models extend financial services to previously excluded populations, including 
the unbanked, underbanked, and those with limited credit history. This inclusion 
enables economic participation and upward mobility (Singh et al., 2025). 

Institutional Benefits 
Operational efficiency: Automation of routine processes reduces staffing 

requirements and operational costs. Banks report 30-60% cost reduction in 
customer service operations through chatbot deployment and 40-70% reduction 
in loan processing costs through automated underwriting (Jebadurai et al., 2024). 

Scalability: AI systems can handle massive transaction volumes and customer 
interactions without proportional increases in costs or staffing. This scalability 
enables rapid growth and expansion into new markets (Atadoga et al., 2024). 

Improved risk management: Better fraud detection, more accurate credit 
scoring, and real-time risk monitoring reduce losses from fraud, defaults, and 
operational errors. Financial institutions report 20-40% reduction in fraud losses 
and 15-25% improvement in credit portfolio performance with AI 
implementation (Jauregui-Velarde et al., 2024) 

Enhanced customer engagement: Personalization and improved user 
experiences increase customer satisfaction, loyalty, and lifetime value. Banks 
using AI-driven personalization report 25-45% improvement in customer 
retention and 30-60% increase in cross-selling effectiveness (Serrano et al., 2023). 

Competitive advantage: Early adopters of AI technologies gain market share 
through superior products and services. Digital-first banks leveraging AI have 
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captured significant market share from traditional institutions, particularly 
among younger demographics (Radenkovic et al., 2023). 

Data-driven insights: AI analysis of customer data provides deep insights into 
behavior, preferences, and needs, informing product development, marketing 
strategies, and business decisions (Hamadou et al., 2024). 

Regulatory compliance: Automated monitoring and reporting systems help 
institutions meet complex regulatory requirements more efficiently and 
accurately than manual processes. AI can detect compliance violations, monitor 
suspicious activities, and generate required reports (Patial, 2023). 

 
Table 5. Comparative Benefits: Consumer vs. Institutional Perspective 

Benefit 
Category Consumer Impact Institutional Impact 

Cost Lower fees; free services 30-60% operational cost 
reduction 

Speed Minutes vs. days for 
services 

10x transaction processing 
capacity 

Accessibility 24/7 access; geographic 
reach 

Scalable to millions of 
customers 

Personalization Relevant 
recommendations 

30-60% higher cross-sell rates 

Security Better fraud protection 20-40% fraud loss reduction 

Decision quality Improved financial 
outcomes 

15-25% better credit 
performance 

 

Challenges and Limitations 
Despite substantial benefits, AI deployment in daily financial services faces 

significant technical, ethical, operational, and regulatory challenges that must be 
addressed for sustainable and equitable implementation. 

Data Privacy and Security Concerns 
AI systems require extensive personal data to function effectively, creating 

substantial privacy risks. Financial institutions collect and analyze transaction 
histories, location data, device information, biometric data, and behavioral 
patterns—information that, if compromised, could enable identity theft, financial 
fraud, or privacy violations (Patial, 2023). 

Key privacy challenges include: - Data collection scope: The volume and 
granularity of data required for effective AI may exceed consumer comfort levels 
or reasonable necessity - Third-party data sharing: Many AI applications involve 
data sharing with technology vendors, creating additional exposure points - 
Consent and transparency: Complex AI systems make it difficult for consumers 
to understand what data is collected and how it’s used - Cross-border data flows: 
Global banking operations may involve data transfers across jurisdictions with 
different privacy regulations - Data retention: AI models trained on historical 
data may retain information longer than necessary or appropriate 

Regulatory frameworks like GDPR in Europe and evolving data protection 
laws in Asia impose strict requirements on data collection, use, and retention. 
Compliance with these regulations while maintaining AI effectiveness requires 
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careful system design and ongoing governance (Rodríguez de las Heras Ballell, 
2023). 

Algorithmic Bias and Fairness 
AI models trained on historical data may perpetuate or amplify existing 

biases, leading to discriminatory outcomes in credit decisions, product 
recommendations, and service delivery. This challenge is particularly acute in 
credit scoring and lending, where biased algorithms can systematically 
disadvantage certain demographic groups (Rodríguez de las Heras Ballell, 2023). 

Sources of bias include: - Historical discrimination: Training data reflecting 
past discriminatory practices - Proxy variables: Seemingly neutral variables (zip 
code, education) that correlate with protected characteristics - Sample bias: 
Underrepresentation of certain groups in training data - Measurement bias: 
Systematic errors in how outcomes are measured for different groups - 
Aggregation bias: Models optimized for overall accuracy that perform poorly for 
minority subgroups. 

Addressing bias requires: - Careful data curation and bias testing - Fairness-
aware machine learning techniques - Regular audits of model outcomes across 
demographic groups - Human oversight of automated decisions - Transparent 
documentation of model limitations. 

However, defining “fairness” in algorithmic decision-making is itself 
contentious, with multiple mathematical definitions that may conflict. What 
constitutes fair treatment in credit decisions—equal approval rates, equal false 
positive rates, or equal accuracy across groups—remains debated (Rodríguez de 
las Heras Ballell, 2023). 

Explainability and Model Risk 
Many powerful AI techniques, particularly deep learning, operate as “black 

boxes” that provide accurate predictions without clear explanations of how 
decisions are reached. This opacity creates multiple problems in financial services 
(Volkov, 2023). 

Regulatory compliance: Financial regulations often require institutions to 
explain credit decisions to applicants. Black-box models make this difficult or 
impossible. 

Consumer trust: Users may distrust or reject recommendations they don’t 
understand, limiting AI effectiveness. 

Error diagnosis: When models make mistakes, opacity makes it difficult to 
identify and correct the underlying causes. 

Model risk management: Financial institutions must validate that models 
work as intended and don’t harbor hidden flaws. Black-box models complicate 
this validation. 

Adversarial vulnerability: Lack of transparency makes it harder to identify 
how models might be manipulated or gamed. 

The field of Explainable AI (XAI) seeks to address these challenges through 
techniques that provide interpretable explanations of model predictions. 
Methods like LIME (Local Interpretable Model-agnostic Explanations) and SHAP 
(Shapley Additive exPlanations) generate post-hoc explanations for individual 
predictions. However, these techniques add complexity and may not fully satisfy 
regulatory or consumer needs for transparency (Volkov, 2023). 
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Operational and Integration Challenges 
Implementing AI in financial services requires substantial investment and 

organizational change that many institutions, particularly smaller banks, 
struggle to achieve (Hamadou et al., 2024). 

Technical challenges include: - Legacy system integration: Connecting AI 
applications with decades-old core banking systems - Data quality: Cleaning and 
structuring data from disparate sources for AI consumption - Infrastructure 
requirements: Providing computational resources for training and deploying AI 
models - Cybersecurity: Protecting AI systems from adversarial attacks and data 
breaches - Scalability: Ensuring systems handle peak loads and growth without 
degradation. 

Organizational challenges include: - Skill gaps: Shortage of professionals with 
both financial domain knowledge and AI expertise - Change management: 
Overcoming resistance from employees whose roles are disrupted by automation 
- Governance structures: Establishing clear accountability for AI system behavior 
and outcomes - Vendor management: Selecting and overseeing third-party AI 
providers - Cost justification: Demonstrating ROI for substantial upfront 
investments with uncertain returns. 

A case study of Bank Syariah Indonesia’s AI implementation illustrates these 
challenges. While the bank achieved significant operational improvements, the 
project required extensive staff training, substantial technology investment, 
careful balance of innovation with religious compliance requirements, and 
ongoing management of cybersecurity risks (Hamadou et al., 2024). 

Regulatory and Legal Uncertainties 
The rapid pace of AI innovation has outpaced regulatory frameworks, 

creating legal uncertainties that complicate deployment (Patial, 2023). 
Key regulatory challenges include: 
Regulatory fragmentation: Different jurisdictions have varying requirements 

for AI in finance, complicating global operations 
Evolving standards: Regulations continue to develop, creating compliance 

uncertainty and potential for retroactive requirements 
Liability questions: When AI systems make errors, determining legal 

responsibility among developers, vendors, and deploying institutions remains 
unclear 

Audit requirements: Regulators increasingly require documentation and 
testing of AI systems, but standards for what constitutes adequate validation are 
still emerging 

Ethical guidelines: Industry and regulatory bodies are developing ethical AI 
principles, but translation into enforceable requirements is incomplete 

The European Union’s proposed AI Act represents the most comprehensive 
regulatory framework to date, categorizing AI applications by risk level and 
imposing requirements accordingly. High-risk applications in finance would face 
strict requirements for transparency, human oversight, and bias testing. Other 
jurisdictions are developing similar frameworks, but global coordination 
remains limited (Rodríguez de las Heras Ballell, 2023). 

Future Trends and Implications for Financial Inclusion 
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The trajectory of AI in financial services points toward several emerging 
trends that will further transform daily banking and finance while presenting 
new opportunities and challenges for financial inclusion. 

Emerging Technologies and Approaches 
Privacy-preserving AI: Techniques like federated learning, differential 

privacy, and homomorphic encryption enable AI model training and inference 
while protecting individual data privacy. These approaches address growing 
privacy concerns while maintaining AI effectiveness (Artificial Intelligence in 
Finance, 2022). Federated learning, for example, allows models to learn from data 
distributed across multiple institutions without centralizing sensitive 
information, enabling better fraud detection while respecting data sovereignty. 

Graph analytics and network intelligence: Advanced graph neural networks 
analyze the complex networks of relationships between accounts, transactions, 
and entities to detect sophisticated fraud schemes, money laundering, and other 
financial crimes that evade traditional detection methods. Node2Vec and similar 
embedding techniques represent network structures in ways that enable machine 
learning on relationship data (Artificial Intelligence in Finance, 2022). 

Explainable AI advancement: New XAI techniques provide more intuitive 
and actionable explanations of AI decisions, addressing regulatory requirements 
and building consumer trust. Counterfactual explanations that show users how 
to achieve different outcomes (e.g., “your loan would be approved if your income 
were $5,000 higher”) provide actionable insights while maintaining model 
sophistication (Volkov, 2023). 

Human-AI collaboration: Rather than full automation, emerging approaches 
emphasize augmentation—AI systems that enhance human decision-making 
rather than replace it. In lending, for example, AI might flag applications 
requiring human review while automatically approving clear cases, combining 
algorithmic efficiency with human judgment for complex situations (Serrano et 
al., 2023). 

Blockchain and AI integration: Combining blockchain’s transparency and 
immutability with AI’s analytical power creates new possibilities for secure, 
auditable financial services. Smart contracts with embedded AI could enable 
complex automated financial arrangements with built-in compliance and dispute 
resolution (Lü et al., 2024). 

Multimodal AI: Systems that process multiple data types—text, images, 
voice, video—simultaneously enable more natural and comprehensive 
interactions. A banking app might use voice commands, document scanning, and 
facial recognition in an integrated experience (Pandow, 2024). 

Implications for Financial Inclusion 
AI's potential to advance financial inclusion may represent its most significant 

societal impact. By reducing costs, enabling alternative assessment methods, and 
reaching underserved populations, AI has the potential to extend financial 
services to billions currently excluded from formal financial systems (Singh et al., 
2025). 

Mechanisms for enhanced inclusion: 
Alternative credit assessment: AI models that evaluate creditworthiness 

using non-traditional data (mobile phone usage, utility payments, e-commerce 
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history) enable lending to individuals without credit bureau records. This 
capability is particularly valuable in emerging markets where large populations 
lack formal credit histories (Arora & Bathla, 2023). 

Reduced service costs: Automation dramatically lowers the cost of serving 
customers, making small-balance accounts and micro-loans economically viable. 
Digital-first banks can profitably serve customers that traditional banks would 
reject as unprofitable (Radenkovic et al., 2023). 

Geographic reach: Digital channels eliminate the need for physical branches, 
extending services to rural and remote areas where branch banking is 
economically infeasible. Mobile-first banking powered by AI brings 
sophisticated financial services to anyone with a smartphone (Singh et al., 2025). 

Language accessibility: NLP enables banking interfaces in local languages 
and dialects, removing language barriers that exclude non-English speakers in 
many markets (Pandow, 2024). 

Financial literacy support: AI-powered educational tools and personalized 
guidance help users develop financial knowledge and skills, addressing the 
literacy gap that prevents many from effectively using financial (Lü et al., 2024). 

Tailored products: AI enables micro-segmentation and personalization that 
allow institutions to create products suited to diverse needs, including informal 
workers, micro-entrepreneurs, and others poorly served by standardized 
offerings (Serrano et al., 2023). 

Evidence from implementation: 
Studies from emerging markets demonstrate AI’s inclusion impact. In Kenya, 

mobile lending platforms using AI credit scoring have extended loans to over 15 
million people, many receiving their first formal credit. In India, digital lenders 
using alternative data have reached rural populations with approval rates 40% 
higher than traditional banks while maintaining comparable default rates (Singh 
et al., 2025). 

Indonesia’s digital banking growth illustrates similar patterns. Digital banks 
leveraging AI have achieved rapid customer acquisition among previously 
unbanked populations, particularly young adults and informal workers. These 
institutions report that 60-70% of their customers had no prior banking 
relationships (Radenkovic et al., 2023) 

Conditional benefits and risks: 
However, AI’s inclusion benefits are not automatic or universal. Several 

conditions must be met for AI to genuinely advance inclusion rather than create 
new forms of exclusion: 

Infrastructure access: AI-powered financial services require smartphones and 
internet connectivity. Digital divides based on income, geography, or age can 
exclude those lacking technology access (Singh et al., 2025). 

Data availability: Alternative credit scoring requires data. Individuals with 
minimal digital footprints may remain excluded even from AI-based assessment 
(Arora & Bathla, 2023). 

Bias mitigation: Without careful design, AI models may perpetuate existing 
exclusions or create new discriminatory patterns. Responsible AI requires 
ongoing monitoring and adjustment to ensure equitable outcomes (Rodríguez de 
las Heras Ballell, 2023). 
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Regulatory support: Enabling regulations that allow alternative data use, 
digital identity verification, and innovative business models while protecting 
consumers are essential for AI-driven inclusion (Patial, 2023). 

Financial literacy: Even with accessible technology, users need a basic 
understanding to use services effectively and avoid harmful decisions (Lü et al., 
2024). 

 
Table 6. AI’s Impact on Financial Inclusion: Opportunities and Requirements 

Inclusion 
Mechanism Opportunity Required Conditions 

Alternative 
credit scoring 

Extend credit to 1.7 
billion unbanked adults 

Data availability; bias 
mitigation; regulatory 
acceptance 

Digital-first 
banking 

Reach remote 
populations without 
branches 

Mobile/internet 
infrastructure; digital literacy 

Automated 
services 

Make small accounts 
profitable 

Low-cost technology; 
efficient operations 

Personalized 
products 

Serve diverse needs Sufficient data; 
sophisticated segmentation 

Educational 
tools 

Build financial 
capability 

Engaging design; cultural 
adaptation 

Language 
accessibility 

Remove language 
barriers 

NLP in local languages; 
cultural context 

 
Implications for Financial Education 
The AI transformation of finance has profound implications for financial 

education institutions like Akademi Keuangan dan Perbankan. Preparing 
students for AI-driven financial services requires curriculum adaptations that 
balance traditional finance knowledge with technological literacy (Jebadurai et 
al., 2024). 

Key educational priorities: 
AI literacy: Students need an understanding of AI capabilities, limitations, 

and applications in finance, even if they don’t become AI specialists. This 
includes basic concepts of machine learning, data analysis, and algorithmic 
decision-making. 

Data skills: Proficiency in data analysis, interpretation, and visualization 
becomes essential as data-driven decision-making pervades finance. 

Ethical reasoning: Understanding bias, fairness, privacy, and responsible AI 
use is crucial for future finance professionals who will deploy and oversee AI 
systems. 

Human skills: As AI handles routine tasks, uniquely human capabilities—
judgment, empathy, creativity, ethical reasoning, relationship building—become 
more valuable and differentiated. 

Continuous learning: Rapid technological change requires commitment to 
ongoing learning throughout careers, not just initial education. 
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Practical experience: Hands-on experience with AI tools, platforms, and 
applications prepares students for workplace realities. 

Educational institutions must balance these new priorities with foundational 
finance knowledge, creating integrated curricula that prepare students for AI-
augmented finance careers while maintaining a strong grounding in financial 
principles, regulations, and practices. 
 
IV. CONCLUSION AND RECOMMENDATIONS 

 
Conclusions 
This study examined the role of artificial intelligence in democratizing 

financial services through daily-life applications in banking and personal finance 
management. Based on systematic analysis of recent literature (2020-2025), 
several key conclusions emerge: 

1. AI enables unprecedented democratization of financial services: The 
integration of machine learning, deep learning, natural language processing, and 
computer vision technologies has made sophisticated financial tools accessible to 
broad populations previously excluded from such services. Robo-advisors, 
intelligent personal finance management tools, and AI-powered mobile banking 
bring capabilities once reserved for affluent clients to anyone with a smartphone. 

2. Six core applications transform daily financial interactions: Mobile banking 
personalization, real-time fraud detection, alternative credit scoring, robo-
advisory services, conversational AI interfaces, and intelligent personal finance 
management represent the primary ways AI impacts consumers’ daily financial 
lives. Each application leverages specific AI technologies to deliver tangible 
benefits in accessibility, efficiency, personalization, and security. 

3. Benefits are substantial but unevenly distributed: Consumers gain 
improved access, lower costs, better financial outcomes, and enhanced security. 
Financial institutions achieve operational efficiency, scalability, improved risk 
management, and competitive advantage. However, benefits accrue primarily to 
those with technology access, digital literacy, and sufficient data footprints, 
potentially creating new forms of exclusion. 

4. Significant challenges require ongoing attention: Data privacy concerns, 
algorithmic bias, explainability requirements, operational complexity, and 
regulatory uncertainty present substantial challenges. Responsible AI 
deployment requires continuous monitoring, governance, transparency, and 
adaptation to address these issues. 

5. Financial inclusion potential is conditional: AI can extend financial services 
to billions currently excluded through alternative credit assessment, reduced 
service costs, and digital reach. However, realizing this potential requires 
infrastructure investment, bias mitigation, regulatory support, and attention to 
digital divides. 

6. Future developments will amplify both opportunities and challenges: 
Emerging technologies like privacy-preserving AI, advanced graph analytics, 
explainable AI, and human-AI collaboration will enhance capabilities while 
potentially introducing new risks and ethical considerations. 

Recommendations 
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Based on these findings, we offer recommendations for multiple stakeholder 
groups: 

For Financial Institutions 
1. Prioritize responsible AI implementation: Establish governance 

frameworks that ensure AI systems are fair, transparent, and aligned with 
consumer interests. Implement regular bias testing, explainability mechanisms, 
and human oversight for high-stakes decisions. 

2. Invest in data privacy and security: As AI systems require extensive data, 
institutions must implement robust privacy protections, transparent data 
practices, and security measures that exceed regulatory minimums to maintain 
consumer trust. 

3. Balance automation with human touch: Design hybrid models that 
combine AI efficiency with human judgment, empathy, and relationship 
building. Fully automated systems may be efficient, but they can damage 
customer relationships and miss complex situations requiring human insight. 

4. Focus on inclusion: Deliberately design AI applications to serve 
underbanked and underserved populations. Use alternative data responsibly, 
create accessible interfaces, and develop products suited to diverse needs. 

5. Build internal AI capabilities: Invest in training existing staff and recruiting 
AI talent to reduce dependence on vendors and build institutional knowledge for 
long-term AI success. 

For Policymakers and Regulators 
1. Develop clear AI governance frameworks: Establish regulations that 

balance innovation with consumer protection, providing clarity on requirements 
for transparency, fairness, privacy, and accountability. 

2. Enable responsible innovation: Create regulatory sandboxes and 
innovation frameworks that allow experimentation with AI applications while 
maintaining appropriate oversight. 

3. Address data governance: Develop clear rules for data collection, use, 
sharing, and retention that protect privacy while enabling beneficial AI 
applications. 

4. Promote financial inclusion: Design policies that encourage AI-driven 
inclusion, such as allowing alternative data for credit assessment while requiring 
bias testing and fair outcomes. 

5. Invest in digital infrastructure: Ensure broad access to mobile connectivity 
and digital services to enable inclusive participation in AI-powered financial 
services. 

For Educational Institutions 
1. Integrate AI into finance curricula: Prepare students for AI-transformed 

finance careers through education in AI concepts, data analysis, and ethical 
considerations alongside traditional finance knowledge. 

2. Emphasize human skills: As AI handles routine tasks, focus on developing 
uniquely human capabilities—judgment, creativity, ethical reasoning, 
relationship building—that complement rather than compete with AI. 

3. Partner with industry: Collaborate with financial institutions to provide 
students with practical experience with AI tools and applications used in 
professional practice. 
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4. Promote continuous learning: Instill commitment to ongoing professional 
development as AI and financial services continue rapid evolution. 

5. Address ethical dimensions: Ensure students understand the ethical 
implications of AI in finance, including bias, fairness, privacy, and social 
responsibility. 

For Consumers 
1. Embrace beneficial AI tools: Take advantage of AI-powered personal 

finance management, robo-advisory, and other tools that can improve financial 
outcomes and accessibility. 

2. Maintain informed skepticism: Understand that AI systems have 
limitations and biases. Don’t blindly trust algorithmic recommendations; apply 
critical thinking and seek human advice for complex decisions. 

3. Protect personal data: Be conscious of what data is collected and how it’s 
used. Exercise privacy rights and choose institutions with strong data protection 
practices. 

4. Develop financial and digital literacy: Invest in understanding both 
financial principles and digital technologies to effectively navigate AI-powered 
financial services. 

5. Provide feedback: Engage with financial institutions about AI applications, 
reporting problems, and suggesting improvements to help shape responsible 
development. 

Future Research Directions 
This study highlights several areas requiring further research: 
1. Longitudinal impact studies: Research examining long-term effects of AI-

powered financial services on consumer behavior, financial outcomes, and 
economic inequality. 

2. Comparative effectiveness: Rigorous comparison of AI versus traditional 
approaches across different contexts, populations, and applications. 

3. Inclusion mechanisms: Detailed investigation of how AI can most 
effectively advance financial inclusion, including optimal alternative data 
sources, assessment methods, and product designs. 

4. Bias mitigation techniques: Development and testing of methods to 
identify and reduce algorithmic bias in financial applications. 

5. Regulatory frameworks: Analysis of different regulatory approaches to AI 
in finance, identifying effective practices and unintended consequences. 

6. Human-AI interaction: Research on optimal division of labor between AI 
systems and human professionals in various financial contexts. 

7. Cross-cultural adaptation: Investigation of how AI financial applications 
must be adapted for different cultural contexts, particularly in emerging markets. 

The AI transformation of financial services represents both a tremendous 
opportunity and a significant challenge. Realizing the potential for democratized, 
accessible, efficient financial services while addressing risks and ensuring 
equitable outcomes requires ongoing attention from all stakeholders. This 
research provides a foundation for understanding current applications and 
future directions, contributing to informed decision-making as the financial 
services industry continues its AI-driven evolution. 
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