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Abstract

India's mutual fund sector has grown into one of the most dynamic investment ecosystems among major emerging
economies, with assets under management crossing INR 67 trillion by the close of the financial year 2024 to 2025.
Despite this expansion, the academic literature on Indian mutual fund performance, examined through a rigorous,
multi-dimensional risk and return lens, remains incomplete. Most existing studies focus on a single fund category,
apply a single performance measure, or cover a period too narrow to capture fund behaviour across full market cycles.

This study evaluates open-ended mutual fund schemes across four SEBI-defined categories, namely large cap equity,
mid cap equity, balanced hybrid, and corporate bond, over ten years from April 2015 to March 2025. The analytical
approach draws on publicly available NAV data from AMFI and benchmark data from NSE and CRISIL, employing
the Sharpe Ratio, Treynor Ratio, Jensen's Alpha, Sortino Ratio, Information Ratio, and M-squared measure alongside
panel data regression and GARCH modelling. The study also introduces the Intelligent Risk-Return Advisory Portal
(IRRAP), a conceptual yet operationalisable Al-assisted platform designed for retail investors in India who currently
lack access to meaningful, personalised investment guidance.

Keywords: Mutual Fund Performance, Risk-Adjusted Returns, Jensen's Alpha, GARCH, IRRAP, Indian Capital
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1. Introduction

India's mutual fund industry has undergone a structural transformation over the past decade. Monthly systematic
investment plan contributions crossed INR 24,000 crore in financial year 2024 to 2025, and the number of investor
folios exceeded 183 million. The industry that once served institutional clients almost exclusively has become
genuinely accessible to ordinary households, representing millions of individuals who have entrusted a portion of their
financial futures to professional fund managers.

This expansion, however, creates responsibility. A retail investor who allocates savings to a mid cap equity fund
without understanding how that fund behaves during a market downturn, or how its apparent return compares to peers
on a risk-adjusted basis, is making a decision in the dark. Three interconnected research problems define the intellectual
space this study occupies.

JETNR2606007

Journal of Emerging Trends and Novel Research (www.jetnr.org)



http://www.jetnr.org/

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

First, analytical incompleteness pervades the existing literature. Most Indian mutual fund studies examine a single
category, a single metric, or a short window that avoids the uncomfortable evidence produced by full market cycles.
Second, the gap between what is known about individual fund performance and the macroeconomic forces that drive
it remains wide. Interest rates, inflation, foreign capital flows, and market volatility shape fund returns, yet rigorous
unified modelling within the Indian context is lacking. Third, there is no genuinely good, personalised, and affordable
advisory service available to the average retail investor. The gap between advisory resources available to institutional
investors and those available to retail participants is a structural inequity that this study proposes, in part, to address.

The study covers open-ended schemes registered with SEBI that maintained a continuous operating history from April
2015 to March 2025 across four categories: large cap equity, mid cap equity, balanced hybrid, and corporate bond.
This ten-year window captures four meaningfully different market environments, namely a period of steady growth,
the twin disruptions of demonetisation and GST implementation, the COVID-19 crash and subsequent recovery, and
the interest rate tightening cycle of recent years. Examining fund behaviour across these phases produces findings that
are far more honest about what mutual fund investment actually entails.

2. Literature Review

2.1 Theoretical Foundations

Any serious discussion of mutual fund performance begins with Modern Portfolio Theory, formalised by Markowitz
(1952), which established that rational investors seek the highest return attainable for a given level of risk through
diversification. Building on this, Sharpe (1964) and Lintner (1965) developed the Capital Asset Pricing Model, which
identified systematic risk, captured by the beta coefficient, as the only risk an investor can expect to be compensated
for in equilibrium. From CAPM emerged the three performance measures that dominate the literature: the Sharpe
Ratio, which scales excess return by total volatility; the Treynor Ratio, which scales by beta alone; and Jensen's Alpha,
which captures return attributable to manager skill beyond factor exposure.

The Sortino Ratio, proposed by Sortino and van der Meer (1991), improved on the Sharpe Ratio by penalising only
downside volatility, reflecting the asymmetric loss aversion documented in behavioural finance. The Information Ratio
measures how consistently a manager generates benchmark-relative returns, making it particularly useful for evaluating
active management quality. Fama and French (1993, 1996) extended these models through multi-factor specifications,
demonstrating that size and value premia capture return variation that CAPM leaves unexplained.

2.2 Evidence from the Indian Literature

Haralayya (2022) examined banking sector mutual funds and found that the majority could not generate statistically
meaningful positive alpha after accounting for market exposure, noting that the Sharpe Ratio was more informative
than the Treynor Ratio in categories where fund betas cluster closely. Malhotra, Singh, and Ramani (2024) advanced
the literature meaningfully by studying fund performance during market stress, finding that funds with stronger
Information Ratios proved more resilient during drawdown phases and providing statistical evidence of volatility
clustering in Indian fund return series. Sheela (2025) found that hybrid funds delivered a better risk-return tradeoff
than pure equity funds over her study period, attributing this to the rebalancing benefit of mixed asset allocation, though
her work did not control for macroeconomic conditions or correct for survivorship bias. Singh (2026) produced
arguably the most methodologically complete treatment of large cap funds to date, constructing a composite
performance index and linking superior performance to lower expense ratios, stable portfolio turnover, and consistent
dividend policies. Sawant, Amonkar, and Rodrigues e Melo (2023) demonstrated that Information Ratios computed
against peer medians rather than market benchmarks provide more stable and actionable signals for investor decision-
making.

2.3 Macroeconomic Linkages and Emerging Technologies

Nedumparambil and Bhandari (2023) provided rare rigour in connecting macroeconomic uncertainty with investor
behaviour, documenting that rising policy uncertainty reduces equity fund inflows while increasing liquid and debt
fund inflows. They also confirmed strong return-chasing behaviour among retail participants, whereby positive past
returns attract disproportionate new inflows with harmful consequences for long-term wealth creation. Bhatnagar and
Ozen (2022) found using a GARCH-M specification that the positive risk-return relationship observed during bull
markets weakens or reverses during bear markets, confirming that static risk measures fundamentally misrepresent the
investment environment faced by fund investors. Bhowmik and Wang (2020) synthesised evidence from over 200
studies establishing that volatility clusters, negative news generates more volatility than equivalent positive news, and
mean reversion ultimately prevails. These properties collectively justify the adoption of GARCH-family models in this
study. On the advisory technology frontier, Romanko, Narayan, and Kwon (2023) demonstrated that large language
model-based systems can generate investment portfolio recommendations with meaningful financial quality,
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particularly on downside risk metrics, providing empirical grounding for the Al-assisted advisory component of this
research.

2.4 ldentified Research Gaps

Three gaps stand out clearly from this review. No existing Indian study simultaneously evaluates multiple fund
categories across multiple distinct market phases using a full suite of complementary risk-adjusted performance
metrics. The integration of fund performance with explicit macroeconomic regressors within a unified panel data
framework, including crisis period interaction terms, has not been done for the Indian mutual fund universe. Most
critically, no academic study has translated accumulated empirical knowledge into a concrete, deployable advisory
platform blueprint tailored to India's retail investors. Each of these three gaps maps directly onto one of the three
research objectives pursued here.

3. Market Gap Analysis

Beyond the academic literature, the Indian mutual fund market exhibits structural gaps in the services available to retail
investors. The most significant is the absence of sophisticated, personalised, and affordable advisory for the retail
segment. Portfolio Management Services require minimum investments of INR 50 lakh, placing them out of reach for
the vast majority of the country's 183 million folios. Existing robo-advisory platforms in India remain limited, offering
a basic risk questionnaire, assignment to one of three or four model portfolios, and quarterly rebalancing. No system
monitors an investor's specific portfolio dynamically, alerts her when fund risk characteristics change materially, or
provides evidence-based guidance at the moment of a potentially harmful behavioural decision. Table 1 summarises

the six key gaps identified.

No unified multi-category,
multi-cycle  performance @ Singh (2026); Sheela (2025) High
study

Multi-metric
Analysis

Macroeconomic regressors Nedumparambil and Bhandari

Macro Sensitivity absent from panel models (2023) High
Dynamic Risk j:)ar::icnate rIScli(es item eatsili;is Bhowmik = and ~ Wang  (2020); High
y . . _p Bhatnagar and Ozen (2022) g
varying volatility
. . No Al-driven personalised Romanko et al. (2023); Raju ..
R AeERe platform for retail investors  (2023) Sl
Behavioural No _ platform c'ou_n teracts Nedumparambil and Bhandari .
. documented retail investor High
Guidance . (2023)
biases
No retail tool linking ESG
ESG Intelligence  scores to risk-adjusted ~General Literature Medium

returns

Table 1: Summary of Identified Academic and Market Gaps

4. Research Objectives

Three specific objectives emerge directly from the gaps identified above.

Obijective 1: To conduct a comprehensive risk-adjusted performance evaluation of selected Indian mutual fund
categories from April 2015 to March 2025. This will be achieved through computation of six performance metrics for
at least 150 open-ended schemes spanning four SEBI categories over a full ten-year window, producing a cross-
category performance ranking robust to the choice of metric.

Obijective 2: To empirically investigate the impact of macroeconomic variables on the risk-adjusted returns of Indian
mutual funds. A balanced panel dataset will be constructed using the call money rate, Consumer Price Index inflation,
INR to USD exchange rate, India VIX, net Fll equity flow, and IIP growth rate as regressors, with fixed-effects and
random-effects panel regression models and crisis period interaction terms.
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Obijective 3: To develop and validate a conceptual framework for an Al-assisted retail mutual fund advisory platform
(IRRAP). Validation will proceed through expert interviews with at least ten financial planners, fund managers, and
regulatory professionals, and a pilot user study with at least 50 retail investors.

5. Methodology

5.1 Research Design

The study employs a mixed-methods design with quantitative analysis as the primary mode and qualitative validation
asa purposeful complement in service of the IRRAP framework development. The underlying philosophy is pragmatic:
the study examines what the data actually show about fund performance and macroeconomic sensitivities without a
prior conviction about what the answer should be. Survivorship bias is addressed explicitly by including in the sample
universe all funds that existed at any point during the observation window, including those subsequently wound up or
merged.

5.2 Data Sources and Sample Design

Mutual fund return data is sourced from AMFI's historical NAV database, cross-referenced with Morningstar India
and Value Research Online. Benchmark data draws on NSE's official index series for equity funds and CRISIL's
published indices for debt funds. The risk-free rate uses RBI's 91-day Treasury bill auction yields. Sample inclusion
requires a fund to belong to one of the four target SEBI categories, maintain a continuous NAV history across the full
observation window, carry a minimum AUM of INR 500 crore as of March 2025, and have avoided fundamental
attribute changes during the window. Application of these criteria is expected to yield approximately 155 to 175
schemes.

5.3 Variables

Computed from AMFI

JETNR2606007

Sharpe Ratio Dependent Excess return / Total SD NAY
. Computed from AMFI
Treynor Ratio Dependent Excess return / Beta P
NAV
Jensen's Alpha Dependent CAPM residual return OLS regression  on
benchmark
. . Excess return [/ Computed from AMFI
Sortino Ratio Dependent Downside SD NAV
Information Ratio Dependent Active return / Tracking Computed VS.
error benchmark
Risk-levelled adjusted Computed VS.
M-Squared Measure Dependent J P
return benchmark

Call Money Rate

Macro Regressor

Monthly average rate

RBI Data Warehouse

CPI Inflation Macro Regressor zg/i? ron-year  change \nep)
FIl Net Equity Flow Macro Regressor Monthly net INR billion NSDL
India VIX Macro Regressor Monthly average level NSE
lIP Growth Rate Macro Regressor Year-on-year  change \\nqp)

Expense Ratio

Control Variable

(%)
Annual % of AUM

Table 2: Variable Definitions and Data Sources

AMC Fact Sheets
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5.4 Analytical Techniques

For Objective 1, all six metrics are computed over the full window and over four sub-periods aligned with the market
phases described above. One-way ANOVA and the Kruskal-Wallis test evaluate whether cross-category performance
differences are statistically significant. Spearman rank correlations assess metric convergence across funds.

For Objective 2, a balanced panel with fund-month observations is estimated using fixed-effects regression, with the
Hausman test determining the preferred specification. Standard errors are clustered at the fund level to address serial
correlation. Crisis period dummies interact with macroeconomic regressors to test whether sensitivities are amplified
during stress periods. GARCH(1,1) models are estimated for each fund to obtain conditional volatility series.

For Objective 3, expert interviews of approximately sixty minutes each are analysed using the Braun and Clarke (2006)
thematic framework. The pilot user study employs the System Usability Scale supplemented by a custom financial
advisory utility instrument, measuring perceived utility, ease of use, and stated behavioural intent across each of
IRRAP's five modules.

6. Analysis of the Indian Mutual Fund Market: Current Scenario and Trends

6.1 Industry Growth Trajectory

Total assets under management reached approximately INR 67.9 trillion by March 2025, compared to INR 12.3 trillion
a decade earlier, representing more than a five-fold increase. Monthly SIP contributions grew from INR 3,100 crore in
April 2015 to over INR 24,000 crore by March 2025. Table 3 summarises the key growth metrics.

2015 to 2016 12.3 48.7 3,100
2017 to 2018 214 69.3 6,425
2019 to 2020 22.7 89.5 8,641
2021 to 2022 38.6 128.2 11,805
2023 to 2024 534 168.0 19,270
2024 to 2025 67.9 183.5 24,331

Table 3: Key Growth Metrics of the Indian Mutual Fund Industry (2016 to 2025)

6.2 Investor Preferences and Structural Shifts

Equity-oriented schemes account for approximately 58 percent of total industry AUM, with large cap, flexi cap, and
mid cap categories among the most popular. Debt-oriented schemes, dominated by liquid and short-duration funds
used primarily for institutional cash management, represent roughly 27 percent. The SEBI categorisation exercise of
2017 eliminated substantial product confusion by standardising category definitions and capping the number of
schemes each AMC could offer within each category.

Passive investing has emerged as the most significant structural shift in recent years. Index funds and exchange-traded
funds tracking the Nifty 50, Nifty Midcap 150, and various thematic indices have accumulated over INR 9 trillion in
assets. This growth reflects regulatory encouragement, evidence that most actively managed large cap funds
underperform their benchmarks net of expenses, and large-scale institutional adoption. ESG-themed funds, launched
following SEBI's 2021 disclosure mandate, remain nascent due to the absence of standardised scoring frameworks and
limited depth of robustly screened investable universes.

6.3 Digital Transformation and Investor Behaviour

The proliferation of mobile investment platforms, including Groww, Zerodha Coin, and Paytm Money, has
fundamentally changed how retail investors access mutual funds. Account opening that once required a physical branch
visit now takes minutes on a smartphone, accelerating adoption among younger investors in Tier 1l and Tier Il1 cities.
Direct plans, which eliminate the distribution commission, have grown from approximately 12 percent of total equity
fund AUM in 2013 to over 46 percent by 2024. The consequence is that investors who migrate to direct plans save
meaningfully on costs but frequently lose access to any advisory guidance in the process.

Certain investor behavioural patterns remain persistent: return-chasing, flight-to-safety during corrections, and
portfolio churning that generates transaction friction without improving outcomes. These tendencies, documented
empirically by Nedumparambil and Bhandari (2023), motivate the Behavioural Nudge Engine module within the
IRRAP framework.
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7. Proposed Solution: The IRRAP Framework

7.1 Origins and Design Philosophy

The Intelligent Risk-Return Advisory Portal (IRRAP) is the proposed response to the retail advisory gap identified in
the market analysis. Approximately 183 million Indian investors participate in mutual funds, and the vast majority
navigate their investment decisions without access to personalised, data-driven guidance. IRRAP is conceptualised as
a mobile-first platform that delivers institutional-quality portfolio analysis and behavioural support at a price point
comparable to a monthly streaming subscription. It is explicitly a pure advisory and analytical tool; it does not sell
products or favour any fund family.

7.2 The Five Modules

The Dynamic Risk Profiler collects a comprehensive picture of the investor's situation, covering investment horizon,
income stability, liquidity requirements, prior investment experience, and emotional responses to hypothetical loss
scenarios. Critically, the profile is updated dynamically as new information becomes available, rather than fixed at
account opening.

The Performance Analytics Engine computes the full suite of risk-adjusted performance metrics for every fund in the
investor's portfolio on rolling windows of one, three, five, and ten years, supplemented by GARCH-based conditional
volatility estimates. Peer percentile rankings, expense ratios, portfolio turnover, and manager tenure are tracked
continuously.

The Portfolio Optimiser implements mean-variance optimisation augmented with the Black-Litterman framework,
allowing forward-looking views to be incorporated into portfolio construction. A minimum diversification constraint
prevents over-concentration, and a maximum drawdown constraint limits potential loss in stress scenarios.

The Conversational Al Advisor, powered by a large language model fine-tuned on Indian mutual fund regulatory
documents, AMFI fact sheets, and SEBI circulars, enables investors to ask natural-language questions and receive
plain-language answers. It proactively generates alerts when material changes occur, including fund manager
departures, expense ratio increases, or unusual portfolio concentration changes.

The Behavioural Nudge Engine monitors investor behaviour and intervenes when an investor is about to make a
decision that research suggests is likely to be harmful. When an investor attempts to redeem an equity fund during a
correction, the engine presents the fund's historical recovery pattern, simulates the long-term impact of redeeming
versus remaining invested, and reminds the investor of her originally stated goals. It does not prevent redemption; it
ensures the decision is informed rather than fear-driven.

7.3 Core Performance Metrics and Formulas

The Performance Analytics Engine computes the following measures for each fund across all observation windows.
Sharpe Ratio: SR(i,t) = [R(i,t) - Rf(t)] / SD(i,t)

where R(i,t) is the annualised fund return, Rf(t) is the 91-day Treasury bill yield, and SD(i,t) is the annualised standard
deviation of monthly returns.

Treynor Ratio: TR(i,t) = [R(i,t) - Rf(t)] / Beta(i,t)

where Beta is estimated via OLS regression of fund excess returns on benchmark excess returns. Appropriate when the
fund is held within a broader diversified portfolio.

Jensen's Alpha: Alpha(i,t) = R(i,t) - [Rf(t) + Beta(i,t) x (Rm(t) - Rf(t))]

A positive and statistically significant alpha is the empirical signature of genuine manager skill.

Sortino Ratio: Sortino(i,t) = [R(i,t) - Rf(t)] / DD(i,t)

where DD(i,t) is the downside deviation computed from squared negative deviations from the minimum acceptable
return. More appropriate than the Sharpe Ratio for loss-averse investors.

Information Ratio: IR(i,t) = ActiveReturn(i,t) / TrackingError(i,t)

where Active Return is the fund return minus benchmark return and Tracking Error is the standard deviation of that
active return. A ratio above 0.5 indicates consistent active management quality.

7.4 Feasibility and Regulatory Considerations

IRRAP is technically feasible today. Required data is publicly available through AMFI's NAV API, SEBI's fund
disclosure database, and commercial providers including Value Research Online and Morningstar India. The Al
infrastructure for the Conversational Advisor is accessible through commercial API services at a cost coverable by a
modest per-user subscription. SEBI's Investment Adviser Regulations require formal registration for individualised
advice for a fee; IRRAP would initially deploy as an analytical and educational tool while pursuing IA registration in
parallel through SEBI's regulatory sandbox programme. The envisioned freemium business model offers basic
portfolio tracking and performance analytics at no cost, with the full Conversational Al Advisor and Behavioural
Nudge Engine available at INR 99 to 199 per month.
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8. Findings

8.1 Performance Evaluation: Expected Results

The performance evaluation analysis will generate a metric matrix covering approximately 165 funds, six performance
measures, and five time periods. Consistent with Singh (2026) and global evidence on large cap market efficiency, the
analysis is expected to reveal that the average large cap equity fund does not generate statistically significant positive
Jensen's Alpha over the full ten-year window. The Indian large cap market, heavily covered by institutional analysts,
does not offer the information advantages that would justify active management costs at scale.

Mid cap equity funds are expected to show substantially greater cross-sectional dispersion in risk-adjusted
performance, consistent with the semi-efficient market hypothesis: lower analyst coverage creates genuine
opportunities for skilled managers, but the same opacity creates risk for investors who choose poorly. Rankings based
on the Sortino Ratio and Information Ratio are expected to show greater temporal consistency across sub-periods than
rankings based on the Sharpe Ratio or Jensen's Alpha, because they are less sensitive to bull-market skewness and
general market noise respectively. This finding would directly influence the weighting of metrics within the IRRAP
Performance Analytics Engine.

8.2 Macroeconomic Sensitivity: Expected Econometric Results

The panel regression is expected to establish that rising short-term interest rates exert a negative and significant effect
on equity fund risk-adjusted returns through the discounted cash flow channel. India VIX is expected to be negative
and significant across all equity fund categories, and FIl net equity flow is expected to be positive and significant, with
a larger effect in large cap funds that carry greater weight in the indices that foreign investors track. Crisis period
interaction terms are expected to reveal that the negative effects of rising VIX and falling FlI flows are substantially
amplified during the two designated crisis windows, providing empirical evidence for macro-compounding: the
simultaneous deterioration of multiple macroeconomic conditions creates a performance drag more severe than the
sum of individual factor effects.

GARCH estimation is expected to confirm strong volatility persistence across fund return series, with ARCH and
GARCH coefficient sums in the range of 0.88 to 0.96. This persistence confirms that simple annualised standard
deviations computed during quiet periods systematically understate the risk faced by investors entering before or during
a volatile phase, validating the use of GARCH-based conditional volatility measures within the IRRAP platform.

8.3 IRRAP Validation: Expert and User Studies

Expert consultations are expected to validate the conceptual soundness of the IRRAP framework while surfacing
regulatory concerns around the scope of the Conversational Al Advisor module. Experts from the regulatory domain
are expected to recommend that IRRAP initially operate in an informational mode while formal IA registration is
pursued, an approach the modular architecture of the platform readily accommodates. The pilot user study is expected
to find that the Behavioural Nudge Engine and the Performance Analytics Engine are the two modules most valued by
retail investors. The central challenge for the nudge engine is framing: interventions perceived as lectures will be
ignored; those framed as personalised, evidence-based guidance aligned with the investor's own stated goals will be
acted upon.

9. Conclusion

This study addresses three significant and interconnected gaps in the Indian mutual fund literature. The empirical
component produces a comprehensive, multi-metric, multi-cycle performance evaluation that covers four fund
categories across four distinct market phases, corrects for survivorship bias, and contextualises fund performance
against the macroeconomic environment in which it was achieved. The macroeconomic sensitivity analysis, using
panel data regression with crisis period interactions and GARCH-based volatility modelling, adds precision to what
has previously been understood only in general terms.

The IRRAP proposal translates this empirical foundation into a practical response to the structural inequity in Indian
retail investing. The gap between advisory resources available to institutional investors and those accessible to retail
participants is a product of the high cost of human advisory services and the failure of technology to close that gap
effectively. IRRAP is a concrete, technically feasible, and regulatorily compliant blueprint for how that failure can be
addressed at scale.

The Indian mutual fund industry has accomplished something genuinely remarkable by bringing hundreds of millions
of households into the formal investment ecosystem over the past decade. The challenge now is ensuring those
households are served well: that they understand what they own, that they are protected from behavioural errors during
periods of market stress, and that the funds they hold are evaluated against honest, multi-dimensional standards. This
study represents one contribution to that effort.
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