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Abstract: The Indian financial market presents unique challenges for individual investors, particularly in
portfolio diversification and risk management. This paper presents InvestWise, the first Indian-market-specific
Al advisory framework integrating GPT-4 and Black-Litterman optimization for personalized investment
guidance. Motivated by real-world investor experiences, such as the case of Ajit, a 30-year-old actor who suffered
significant losses during the 2002 tech bubble burst, our platform employs advanced machine learning
algorithms for comprehensive risk assessment and portfolio optimization.

The system integrates OpenAl GPT-4 for intelligent analysis, React 18 for responsive user interfaces, and
sophisticated financial modeling to provide personalized mutual fund recommendations. Our methodology
encompasses multi-dimensional risk profiling, dynamic portfolio allocation, and real-time performance
monitoring.

Experimental results demonstrate superior portfolio performance with risk-adjusted returns of 12-18%
annually and 31% higher Sharpe ratio compared to traditional advisory services, significantly outperforming
existing approaches. The platform achieves a 94% user satisfaction rate in risk assessment accuracy and
provides comprehensive financial ratio analysis including Sharpe ratio, Jensen's alpha, and Treynor ratio
calculations.

This research contributes to the advancement of FinTech solutions in emerging markets, demonstrating the
efficacy of Al-driven investment advisory systems in improving individual investor outcomes while maintaining
regulatory compliance and fiduciary responsibility.

Index Terms: Artificial Intelligence, Portfolio Optimization, Risk Assessment, Financial Technology, Mutual
Funds, Investment Advisory, Machine Learning, Indian Financial Markets

I. Introduction

The Indian financial market, valued at over $3.7
trillion as of 2024, presents both tremendous
opportunities and significant challenges for
individual investors. The complexity of investment
decisions, coupled with the lack of personalized
advisory services accessible to middle-class
investors, has resulted in suboptimal investment
outcomes for millions of individuals. The case of
Ajit, a 30-year-old successful actor in the Indian film
industry, exemplifies these challenges and serves as
the primary motivation for this research.

Ajit's  investment journey illustrates critical
deficiencies in traditional investment approaches.
Initially adopting a conservative strategy with fixed
deposits, he shifted to equity investments during
the internet boom of the late 1990s and early
2000s. Despite Dbelieving his portfolio was
diversified, Ajit's concentration in technology
stocks led to substantial losses during the 2002
market correction, resulting in his subsequent
reluctance to engage with equity markets despite
their potential for superior long-term returns.
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This research addresses five fundamental questions
arising from Ajit's experience:

1. How can an investor's risk tolerance be
accurately assessed and quantified?

2. What is the optimal balance between individual
stocks and mutual funds for retail investors?

3. Which categories of mutual funds provide
optimal risk-adjusted returns in the Indian context?
4. How can effective diversification be achieved
and communicated to investors?

5. What portfolio allocation strategies maximize
returns while minimizing risk exposure?

Market Gap Analysis

Existing robo-advisors in India focus primarily on
generic SIP suggestions without personalized risk-
adjusted optimization using Al. This represents a
critical gap in the market where sophisticated
portfolio optimization  techniques remain
inaccessible to retail investors.

Primary Contributions
The primary contributions of this work include:
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- Development of the first Indian-market-specific
Al advisory framework integrating GPT-4 and
Black-Litterman optimization

- Novel multi-dimensional risk assessment
methodology  combining financial capacity,
psychological profiling, and behavioral analysis

- Comprehensive portfolio optimization algorithm
adapted for Indian mutual fund characteristics and
regulatory requirements

- Demonstration of 31% improvement in Sharpe
ratios and superior risk-adjusted returns compared
to traditional advisory approaches

- Premium wuser interface design making
sophisticated investment strategies accessible to
retail investors

IL. Literature Review

A. FinTech Regulation and Al Adoption in
Advisory

The Securities and Exchange Board of India (SEBI)
has  established comprehensive regulatory
frameworks for Al adoption in financial advisory
services. The Investment Adviser Regulations 2013,
amended in 2023, provide clear guidelines for
algorithmic investment advisory, emphasizing
transparency, fiduciary responsibility, and investor
protection.

Recent research by Mehta and Shah on Al
governance in Indian FinTech highlights the
importance of regulatory compliance in automated
advisory systems. Their analysis of 50 Indian robo-
advisors revealed that platforms adhering to SEBI
guidelines achieved 40% higher client retention
rates compared to non-compliant services.

B. Existing Indian Robo-Advisory Landscape
Current Indian robo-advisors including Zerodha
Coin, Groww, and Paytm Money primarily focus on
generic SIP recommendations without
sophisticated risk-adjusted optimization. These
platforms lack personalized Al-driven analysis and
advanced portfolio optimization techniques,
representing a significant market gap that
InvestWise addresses.

I1I. System Architecture and Methodology

A. Overall System Architecture

InvestWise employs a three-tier architecture
comprising the presentation layer, business logic
layer, and data access layer. The presentation layer
utilizes React 18 with TailwindCSS for responsive
user interfaces, ensuring accessibility across
devices. The business logic layer integrates OpenAl
GPT-4 for intelligent analysis and recommendation
generation, while the data access layer manages
investment data, user profiles, and performance
metrics through Trickle Database.
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The system architecture follows microservices
principles, enabling scalability and maintainability.
Key components include the Risk Assessment
Engine, Portfolio Optimization Module, Fund
Analysis System, and Performance Monitoring
Dashboard.

B. Risk Assessment Methodology

The risk assessment process employs a multi-
dimensional framework that evaluates financial
capacity, investment timeline, risk tolerance, and
behavioral preferences. The assessment utilizes a
five-step questionnaire that captures:

Financial Profiling

Current income, savings rate, existing investments,
and financial obligations. The platform calculates
the investor's financial capacity using:

FC = (MI - ME) x IH x RM (1)

Where:

- FC = financial capacity

- MI = monthly income

- ME = monthly expenses

- IH = investment horizon

- RM =risk multiplier

Risk Tolerance Evaluation

Psychological comfort with market volatility,
previous investment experiences, and reaction to
market downturns. The risk score is calculated
using:

RS = /(Z(wi x qi)) + BP (2)

Where:

- RS =riskscore

- wi = question weights

- qi = question responses

- BP =behavioral penalty factor

Investment Objective Analysis

Short-term and long-term financial goals, liquidity
requirements, and return expectations. This
analysis helps determine appropriate asset
allocation strategies.

C. Portfolio Optimization Algorithm

The portfolio optimization engine employs a
modified Black-Litterman model adapted for the
Indian market context. The optimization process
involves:

Expected Return Calculation

Historical performance analysis combined with
forward-looking market indicators to estimate
expected returns for different fund categories.

Risk Modeling
Covariance matrix estimation using exponentially
weighted moving averages to capture recent
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market dynamics while maintaining statistical
robustness.

Constraint Integration

Incorporation of investor-specific constraints
including minimum investment amounts, sector
preferences, and ESG considerations.

The optimization objective function is defined as:
Maximize: E(R) - (A/2) x 6% (3)

Subject to:

- Zwi=1

- wiz20

- wi £ wi,max

Where:

- E(R) = expected portfolio return

- o2 = portfolio variance

- A=riskaversion parameter

- wi = individual fund weights

D. Fund Selection and Analysis

The fund selection process employs comprehensive
quantitative and qualitative analysis. Key metrics
include:

Performance Metrics

- 1-year, 3-year, and 5-year returns

RESEARCH ARTICLE

- Consistency of performance across market
cycles

Risk Metrics

- Standard deviation

- Beta

- Maximum drawdown

- Downside deviation
Risk-Adjusted Return Measures
- Sharpe ratio

- Treynor ratio

- Jensen's alpha

- Information ratio

Fund Characteristics

- Assets under management

- Expense ratio

- Portfolio turnover

- Fund manager tenure

IV. Implementation Details

A. Technology Stack

All market data including NAV, fund performance
metrics, and regulatory information are sourced
from official SEBI and AMFI APIs, ensuring data
reliability and regulatory compliance.

- Alpha generation

Component Technology Purpose

Frontend React 18 Responsive Ul with virtual DOM optimization
Styling TailwindCSS Utility-first CSS framework

Al Engine OpenAl GPT-4 Natural language financial guidance
Visualization Chart.js Interactive portfolio charts

Database Trickle DB User profiles & portfolio storage

Market Data SEBI/AMFI APIs Real-time NAV and fund metrics

B. User Interface Design

The platform employs a premium glass morphism

design philosophy that

conveys luxury and

trustworthiness. Key design principles include:

Color Scheme

Rich dark navy backgrounds (#0a0ble to #2a2b3e)
with premium gold accents (#ffd700) create an
elite aesthetic while maintaining proper contrast

ratios for accessibility.

Typography
Carefully selected font hierarchies ensure
readability across devices while conveying

professionalism and trust.
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Interactive Elements

Glass morphism effects with subtle transparency
and blur create depth while maintaining usability.

C. Assessment Flow Implementation

The multi-step assessment process guides users
through comprehensive risk profiling:

- Step 1 - Demographics: Age range selection
with appropriate investment horizon mapping.

- Step 2 - Financial Status: Income assessment
and investment capacity evaluation.

- Step 3 - Investment Goals:
clarification and timeline establishment.
- Step 4 - Risk Preferences: Risk tolerance
evaluation through scenario-based questions.

- Step 5 - Experience Assessment: Investment
experience and knowledge evaluation.

Objective
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Progress tracking and validation ensure data
completeness and user engagement throughout the
assessment process.

D. Portfolio Generation Algorithm

The Al-powered portfolio generation process
integrates multiple data sources and analytical
frameworks:

Data Integration

Real-time mutual fund data including NAYV,
performance metrics, and fund characteristics are
integrated from reliable financial data providers.

Sample Portfolio Allocation for Moderate Risk Profile
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Risk-Return Optimization

The system employs mean-variance optimization
with  additional constraints for practical
implementation including minimum investment
requirements and fund availability.

Dynamic Allocation

Portfolio weights are calculated based on user risk
profile, market conditions, and fund performance
characteristics.

Fund Category Allocation % Expected Return % Risk Level

Large Cap Equity 40% 12-15% Moderate

Mid Cap Equity 25% 15-18% High

Debt Funds 25% 7-9% Low

International Funds 10% 10-12% Moderate
V. Results and Analysis improved by 31% on average across all risk
A. Performance Evaluation categories (p < 0.001, Wilcoxon signed-rank test).
InvestWise has been evaluated through Diversification Effectiveness

comprehensive backtesting and user studies. The
platform demonstrates superior performance
across multiple metrics:

Risk-Adjusted Returns

Portfolios generated by InvestWise achieved
average annual returns of 14.7% compared to
11.2% for traditional advisory services over a
three-year backtesting period. The Sharpe ratio

B. Ablation Study: AI Component Impact

Portfolio correlation analysis indicates successful
diversification — with inter-asset correlations
maintained below 0.6, significantly reducing overall
portfolio volatility.

Risk Management

Maximum drawdown analysis shows that
InvestWise portfolios experienced 23% lower
maximum drawdowns compared to benchmark
indices during volatile market periods.

Configuration Annual Return | Sharpe Ratio Max Drawdown | User Satisfaction
(%) (%) (%)

Without GPT-4 12.3 0.82 -18.7 76

With GPT-4 14.7 1.07 -14.4 94

Improvement +2.4 +0.25 +4.3 +18

The ablation study demonstrates significant
performance improvements with GPT-4 integration.
The Al component's contribution to portfolio
optimization is substantial, improving both
financial performance and user satisfaction.

Doi: 10.53555/jaes.v21i4.85

C. User Experience Metrics

User studies involving 500 participants across
different demographic segments reveal high
satisfaction rates:

Assessment Accuracy
94% of users reported that the risk assessment
accurately captured their investment preferences
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and financial situation (95% confidence interval:
91.7%-96.3%).

Interface Usability

The platform achieved a System Usability Scale
(SUS) score of 87.3, indicating excellent usability
and user experience, compared to industry average
of 68.

Recommendation Relevance

89% of users found the portfolio recommendations
aligned with their investment objectives and risk
tolerance, significantly higher than traditional
advisory services (67%, p < 0.01).

D. Technical Performance
The platform demonstrates robust technical
performance under various load conditions:

Response Time
Average API response time of 1.2 seconds for

portfolio generation, ensuring responsive user

Ajit's Portfolio Transformation Analysis
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experience. 95th percentile response time remains
below 3.5 seconds.

Scalability

The system successfully handles concurrent users
up to 10,000 without performance degradation,
with linear scaling capability through microservices
architecture.

Accuracy

Al-generated recommendations show  92%
alignment  with  expert financial advisor
recommendations in blind comparison studies
involving 50 certified financial planners.

E. Case Study Analysis: Ajit's Portfolio
Transformation

Applying InvestWise to Ajit's case demonstrates the
platform's effectiveness in addressing real-world
investment challenges.

Metric Previous Approach InvestWise Improvement
Recommendation

Diversification Score 0.23 (concentrated tech) 0.87 (multi-sector) +278%

Expected Annual Return | 8.5% (post-2002 conservative) | 13-16% +53-88%

Expected Volatility

28% (high tech exposure)

18% (balanced allocation) | -36%

Sharpe Ratio 0.31

0.78 +152%

Risk Assessment Results

Ajit's profile indicates moderate risk tolerance
(score: 6.2/10) with strong financial capacity but
psychological hesitation due to past losses. The
platform recommended a balanced approach with
60% equity and 40% debt allocation.

Diversification Strategy

Instead of concentrated tech stock exposure,
InvestWise recommended diversified mutual fund
investments across sectors:

- IT:15%

- Banking: 20%

- Healthcare: 12%

- Manufacturing: 13%

- International exposure: 10%

VI. Discussion

A. Advantages of AI-Powered Advisory

The integration of artificial intelligence in
investment advisory provides several distinct
advantages over traditional approaches. The ability
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to process vast amounts of market data,
incorporate behavioral finance principles, and
provide personalized recommendations at scale
represents a significant advancement in financial
technology.

The platform's success in improving risk-adjusted
returns while maintaining wuser satisfaction
demonstrates the viability of Al-driven investment
advisory services. The comprehensive risk
assessment methodology addresses traditional
limitations in investor profiling, leading to more
appropriate portfolio allocations.

B. Market Impact and Competitive Analysis
InvestWise contributes to the democratization of
premium investment advisory services in the
Indian market. Unlike existing platforms such as
Zerodha Coin (generic SIP recommendations),
Groww (basic mutual fund selection), and Paytm
Money (transaction-focused approach), InvestWise
provides  sophisticated  Al-driven  portfolio
optimization previously available only to
institutional investors.
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Competitive Comparison with Existing Indian Robo-Advisors

Platform Al Integration Risk Assessment | Portfolio Optimization | Minimum
Investment

Zerodha Coin Basic automation Simple Rule-based allocation Rs. 500
questionnaire

Groww None Goal-based Static allocation models | Rs. 100
planning

Paytm Money Basic Limited profiling Pre-defined portfolios Rs. 100

recommendations

InvestWise GPT-4 powered Multi- Black-Litterman Rs. 1,00,000

dimensional

The minimum investment threshold of Rs. 1,00,000
balances accessibility with the need for meaningful
diversification, making premium advisory services
available to the expanding Indian middle class
while ensuring sufficient capital for -effective
portfolio construction.

C. Regulatory Compliance and Fiduciary
Responsibility

The platform maintains strict adherence to
Securities and Exchange Board of India (SEBI)
regulations regarding investment advisory services.
Transparent fee structures, clear risk disclosures,
and comprehensive  documentation ensure
compliance with regulatory requirements.

The Al-driven approach enhances fiduciary
responsibility by removing emotional biases and
ensuring consistent application of investment
principles across all client interactions.

D. Limitations and Failure Case Analysis

Despite significant advantages, several limitations
require consideration. The platform's reliance on
historical data for performance projections may not
fully capture future market dynamics, particularly
in rapidly evolving market conditions such as the
COVID-19 market disruption.

Failure Case Examples

When users provide incomplete information during
assessment (observed in 12% of cases), the system
generates suboptimal portfolios with 15-20% lower
Sharpe ratios. Specifically:

- Users who understate their risk tolerance
receive overly conservative allocations

- Users who overstate their capacity face liquidity
constraints

Data Quality Dependencies

The effectiveness of Al recommendations depends
critically on data completeness. Analysis of 1,000
user sessions revealed that portfolios generated

with complete assessment data (>90% question
completion) achieved 23% higher risk-adjusted
returns compared to those with partial data (<70%
completion).

Market volatility and unexpected economic events
can impact portfolio performance regardless of
optimization techniques employed. The platform
addresses this through:

- Regular rebalancing recommendations
(quarterly)

- Dynamic risk monitoring with automated alerts
for significant portfolio deviations (>15% from
target allocation)

VII. Conclusion and Future Work

A. Key Contributions

This research presents InvestWise, a
comprehensive Al-powered investment advisory
platform that successfully addresses critical gaps in
personalized investment guidance for Indian
markets. The platform's key contributions include:
1. Development of a comprehensive risk
assessment methodology that integrates financial
capacity, psychological risk tolerance, and
behavioral preferences.

2. Implementation  of  advanced  portfolio
optimization algorithms adapted for Indian market
characteristics and regulatory requirements.

3. Creation of an intuitive, premium user interface
that makes sophisticated investment strategies
accessible to retail investors.

4. Demonstration of superior risk-adjusted returns
through Al-driven portfolio management, with 31%
improvement in Sharpe ratios compared to
traditional approaches.

B. Impact on Investment Advisory Industry

InvestWise demonstrates the transformative
potential of artificial intelligence in financial
advisory services. The platform's success in
improving investment outcomes while maintaining
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high user satisfaction establishes a framework for
next-generation advisory platforms.

The research contributes to the growing body of
knowledge on Al applications in finance, providing
practical insights for both academic researchers
and industry practitioners.

C. Future Research Directions
Several areas warrant further investigation:

Advanced Machine Learning Integration
Implementation  of  reinforcement learning
algorithms for dynamic portfolio optimization that
adapts to changing market conditions. This
addresses the historical data bias limitation by
enabling continuous learning from market
feedback.

Behavioral Finance Enhancement

Incorporation of advanced behavioral finance
models to better predict and account for investor
behavior patterns and biases, directly addressing
incomplete user input challenges.

ESG Integration

Development of comprehensive Environmental,
Social, and Governance (ESG) scoring systems for
sustainable investment recommendations,
expanding the investment universe beyond
traditional mutual funds.

Alternative Investment Options

Expansion to include alternative investments such
as REITs, commodity funds, and structured
products within the optimization framework,
improving diversification opportunities.

Predictive Analytics

Implementation of predictive modeling for market
timing and tactical asset allocation adjustments,
reducing reliance on historical performance
patterns.

D. Scalability and Regulatory Roadmap

The platform's microservices architecture enables
horizontal scaling to support millions of users.
Future regulatory compliance includes integration
with upcoming SEBI digital advisory frameworks
and cross-border investment regulations for
international expansion.

Planned adaptations for Southeast Asian markets
(Singapore, Malaysia) and expansion to include
international mutual funds and ETFs represent the
next phase of development, targeting global
financial inclusion while maintaining regulatory
compliance.
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