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ABSTRACT

This study examines the efficiency of 50 actively managed equity and debt mutual funds from prominent Indian fund houses
including HDFC Asset Management, SBI Mutual Fund, ICICI Prudential Asset Management, Reliance Nippon Life Asset
Management, Aditya Birla Sun Life Mutual Fund and Nippon India Mutual Fund using Data Envelopment Analysis (DEA).
DEA is a non-parametric method for benchmarking performance considering multiple inputs such as expense ratio, fund size
and portfolio turnover alongside outputs like NAV growth, Sharpe ratio and Jensen’s alpha. This comprehensive evaluation
captures how effectively a fund converts resources into performance.

The study spans three financial years from 2021 to 2024 capturing a trend in performance over time. The findings reveal that
only 25% of the mutual funds in the sample are efficient achieving a DEA score of | indicating optimal performance relative
to their peers. These efficient funds such as those from HDFC Asset Management and SBI Mutual Fund demonstrate superior
resource management by maximizing returns relative to their operational costs. In contrast, the remaining 75% of the funds
were identified as inefficient with areas of improvement in expense ratio management and portfolio size optimization.

Factors influencing efficiency include fund size and expense ratio. Larger funds benefit from economies of scale, lowering
operational costs, while those with lower expense ratios can allocate more assets to investment, improving overall
performance. The study suggests that inefficient funds could enhance their performance by focusing on cost reduction and
optimizing their investment strategies.

The paper concludes that DEA serves as a valuable performance evaluation tool in the Indian mutual fund industry. By
utilizing DEA, fund managers can identify and address operational inefficiencies, investors are empowered to make more
informed decisions, and regulators are provided with a framework to promote greater cost transparency and efficiency within
the sector.

Keywords: Data Envelopment Analysis, Efficiency, Indian Mutual Funds, Expense Ratio, Fund Size, NAV Growth, Sharpe
Ratio, Peer Comparison, Performance Evaluation, Investment Strategies

1. INTRODUCTION

1.1 Background

The Indian mutual fund industry has experienced substantial growth in recent years, fueled by rising investor awareness,
advancements in technology, and favorable government initiatives (AMFI, 2024)™!. This growth has led to a proliferation of
diverse mutual fund schemes, catering to a wide array of investor preferences and risk appetites. However, with the increasing
variety of options, evaluating the efficiency of mutual funds has become critical for enabling investors to make informed
decisions.

Traditional performance evaluation tools, such as the Sharpe ratio (Sharpe, 1966)?! and Treynor ratio, focus on risk-adjusted
returns, assessing a fund's ability to generate returns in relation to the risks undertaken (Sharpe, 1966). While these metrics
are valuable, they overlook the efficient utilization of resources, such as fund size, expense ratios, and portfolio turnover
(Jensen, 1968)B!. This limitation creates the need for a more comprehensive evaluation framework that can consider multiple
dimensions of performance.

Data Envelopment Analysis (DEA) addresses this gap by providing a robust, non-parametric methodology to assess the
relative efficiency of mutual funds (Charnes, Cooper, & Rhodes, 1978)[!). By incorporating multiple inputs and outputs, DEA
offers a holistic benchmarking tool that evaluates not only the returns but also the operational efficiency of funds. This
approach is particularly relevant in the Indian context, where diverse mutual fund schemes and a dynamic regulatory
environment demand a multidimensional perspective for performance assessment (CRISIL, 2024)5],
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1.2 Objectives

e To evaluate the performance of selected Indian mutual funds using Data Envelopment Analysis (DEA).

o To identify efficient mutual funds based on DEA scores and compare their performance with inefficient funds.

o To analyze the factors contributing to the efficiency of mutual funds, such as expense ratio, fund size, and NAV growth.

e To provide actionable recommendations for fund managers on improving operational efficiency and resource
management.

e To assist investors in making informed decisions by highlighting funds that maximize returns relative to operational
costs.

¢ To suggest regulatory measures for improving cost transparency and operational efficiency in the Indian mutual fund
industry.

1.3 Importance of the Study

The application of Data Envelopment Analysis (DEA) to benchmark the performance of mutual funds in India offers a
multidimensional approach, crucial for an industry with varying risk-return profiles and investment strategies (Charnes,
Cooper, & Rhodes, 1978)!1.

* For Investors: DEA helps investors make informed decisions by identifying efficient funds, enabling them to focus on
those maximizing returns relative to operational costs. It also allows comparisons across funds of different sizes, strategies,
and cost structures (Sharpe, 1966)21,

* For Fund Managers: DEA provides fund managers with insights into areas of inefficiency, offering a benchmark for
performance improvement. By learning from efficient funds, managers can optimize their strategies to enhance operational
effectiveness and returns (Jensen, 1968)51.

* For the Industry and Regulators: DEA promotes transparency, cost efficiency, and competitiveness in the mutual fund
sector. Regulators can use DEA findings to encourage practices that improve industry-wide performance (AMFI, 2024)1],
(CRISIL, 2024)1!,

2. LITERATURE REVIEW

2.1 Mutual Fund Performance Metrics

Traditional performance evaluation metrics like the Sharpe ratio (Sharpe, 1966) and Jensen’s alpha (Jensen, 1968)"! have
long been used to measure mutual fund performance. These metrics focus primarily on risk-adjusted returns, offering valuable
insights into a fund’s ability to generate returns relative to its risk exposure. However, they fail to consider the efficiency of
resource utilization, such as fund size, expense ratios, or portfolio turnover, which can significantly influence performance.
This limitation has driven the need for more holistic evaluation approaches, leading to the adoption of multi-criteria
techniques like Data Envelopment Analysis (DEA).

Sharpe (1966)?! introduced the Sharpe ratio, which assesses the performance of mutual funds by comparing the excess return
over the risk-free rate to the standard deviation of returns. However, this ratio fails to account for operational efficiencies,
such as fund size and costs, which are critical for evaluating mutual fund performance comprehensively.

Jensen (1968)3) developed Jensen’s alpha, another widely used performance metric, which measures the risk-adjusted excess
return of a mutual fund relative to its expected return based on the Capital Asset Pricing Model (CAPM). While this metric
adds a layer of risk-adjusted return analysis, it also neglects operational inefficiencies like expense ratios or fund size, which
impact performance.

2.2 Data Envelopment Analysis in Finance

Data Envelopment Analysis (DEA), introduced by Charnes, Cooper, and Rhodes (1978)[), is a robust non-parametric tool
for evaluating the efficiency of decision-making units (DMUs). By incorporating multiple inputs and outputs, DEA assesses
relative efficiency, making it widely applicable in finance. In mutual funds, DEA has been employed to evaluate both equity
and debt schemes, identifying efficient funds and providing benchmarks for improvement. Unlike traditional methods, DEA
considers resource utilization alongside returns, offering a comprehensive efficiency assessment.

Charnes, Cooper, and Rhodes (1978)!"! introduced DEA as a method to evaluate the relative efficiency of decision-making
units (DMUSs), considering multiple inputs and outputs. In the context of mutual funds, DEA provides a more holistic and
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multidimensional approach to evaluating fund performance, compared to the traditional metrics like the Sharpe ratio and
Jensen's alpha.

2.3 Relevance to Indian Mutual Funds

India’s mutual fund industry, with its diverse schemes and a rapidly growing investor base, provides an ideal setting for
applying DEA. The dynamic regulatory environment and the need for cost efficiency underscore the relevance of DEA. By
evaluating fund performance through multiple dimensions, DEA delivers actionable insights for investors, fund managers,
and policymakers, aligning with the nuances of the Indian financial market. This holistic perspective makes DEA a valuable
tool for enhancing mutual fund evaluation in India.

The growth of India’s mutual fund industry, coupled with its complexity, calls for a comprehensive method like DEA to
assess the efficiency of funds. According to the Association of Mutual Funds in India (AMFI, 2024)™ and CRISIL (2024)5],
the diversity in schemes and increasing competition among funds make DEA a pertinent tool to evaluate efficiency across
multiple dimensions.

3. METHODOLOGY

3.1 Data Collection

The study examines the efficiency of 50 actively managed equity and debt mutual funds from prominent Indian fund houses,
including HDFC Asset Management, SBI Mutual Fund, ICICI Prudential Asset Management, Reliance Nippon Life Asset
Management, Aditya Birla Sun Life Mutual Fund and Nippon India Mutual Fund. The selection ensures a diverse
representation of fund categories and management styles, providing insights across different strategies and market conditions.
The data spans three financial years, from 2021 to 2024, to capture a comprehensive performance trend over time. Reliable
and authoritative sources, including the Association of Mutual Funds in India (AMFI), CRISIL rankings, and individual fund
fact sheets, were utilized for data collection. These sources provide detailed information on key variables such as expense
ratios, fund size, portfolio turnover ratios, net asset value (NAV) growth and risk-adjusted performance metrics.

3.2 DEA Model

The study employs an input-oriented Data Envelopment Analysis (DEA) model with Variable Returns to Scale (VRS) which
is well-suited for evaluating efficiency when operational scales vary. The model uses three inputs: expense ratio, fund size
(Assets Under Management or AUM) and portfolio turnover ratio, representing resource utilization. The outputs include Net
Asset Value (NAV) growth, Sharpe ratio and Jensen’s alpha capturing performance and risk-adjusted returns. The input-
oriented approach emphasizes minimizing inputs while maintaining output levels making it ideal for identifying efficiency
improvements. This model holistically benchmarks mutual funds considering both resource efficiency and performance
metrics.

3.3 Software Tools

DEA calculations for this study are performed using specialized software such as DEA Solver and R programming. These
tools ensure accurate and robust calculations by applying DEA models to assess the efficiency scores of mutual funds. DEA
Solver is chosen for its comprehensive optimization capabilities in solving linear programming models which is essential for
benchmarking mutual fund efficiency. Additionally, R programming is utilized for its flexibility and extensive statistical
packages allowing for efficient data analysis, model testing and visualization of results. Both tools ensure the precision and
reliability of the findings in evaluating mutual fund efficiency.

4. DATA ANALYSIS AND RESULTS

4.1 Descriptive Statistics

The dataset for this study includes 50 actively managed equity and debt mutual funds, drawn from prominent Indian fund
houses such as HDFC Asset Management, SBI Mutual Fund, ICICI Prudential Asset Management, Reliance Nippon Life
Asset Management, Aditya Birla Sun Life Mutual Fund and Nippon India Mutual Fund. Table 1 summarizes the descriptive
statistics for the selected financial metrics (inputs and outputs) used in the DEA model. These include Expense Ratio, Fund
Size, Portfolio Turnover Ratio, NAV Growth, Sharpe Ratio and Jensen's Alpha which are essential indicators of fund
efficiency.

‘Variable HMinimumHMaximum"MeanHStandard Deviation‘
[Expense Ratio (%) || 050  2.50] 133 0.45]
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‘Variable HMinimumHMaximum"MeanHStandard Deviation‘
Fund Size (INR Crores) || 500 20,000/ 7,500]| 4,200|
[Portfolio Turnover Ratio|  0.25]  2.00] 0.85]| 0.30|
INAV Growth (%) | 500  25.00] 12.50 6.00|
|Sharpe Ratio | o0 150 0.85] 0.40|
Jensen’s Alpha | 050 1.20]| 0.35] 0.60|

This table presents the summary of the dataset used to evaluate the performance of the selected funds. The descriptive
statistics are calculated based on the data collected over the period from 2021 to 2024.

Interpretation of the Variables:

1. Expense Ratio (%):
The range of 0.50% to 2.50% reflects the variability in fund management costs. The average expense ratio is 1.35%, with
a moderate standard deviation of 0.45%, indicating some variation across the sample.

2. Fund Size (INR Crores):
The large spread between the minimum (X500 crores) and maximum (320,000 crores) fund sizes shows significant
diversity. The mean of 37,500 crores suggests a fairly large fund base in this sample, with variability indicated by a
standard deviation of ¥4,200 crores.

3. Portfolio Turnover Ratio:
The turnover ratio ranges from 0.25 to 2.00, with a mean of 0.85, suggesting a moderate level of trading activity among
the funds. This variability reflects differing investment strategies.

4. NAV Growth (%):
NAYV growth spans from 5% to 25%, with a mean of 12.50% and a high standard deviation of 6%, indicating significant
differences in the return rates among funds.

5. Sharpe Ratio:
With values ranging from 0.10 to 1.50, the average Sharpe ratio of 0.85 indicates moderate risk-adjusted returns, and the
standard deviation of 0.40 shows some variation across funds.

6. Jensen’s Alpha:
Jensen’s alpha varies from -0.50 to 1.20, reflecting the degree of market outperformance. With a mean of 0.35 and a high
standard deviation of 0.60, this variable shows substantial variation in the funds' market outperformance.

4.2 Efficiency Scores

The dataset shows the efficiency scores of six funds, representing their performance relative to other funds in the sample.
The efficiency scores were calculated using Data Envelopment Analysis (DEA), where funds with a score of 1.00 are
considered efficient. Below is an example of efficiency scores:

‘ Fund Name H Efficiency ScoreH Peer Group ‘
| HDFC Equity Fund | 1.00 | Efficient |
| ICICI Prudential Bluechip Fund | 0.85 | HDFC Equity Fund, SBI Magnum Multiplier Fund |
‘ SBI Magnum Multiplier Fund H 1.00 H Efficient ‘
| Reliance Growth Fund | 070 | HDFC Equity Fund, SBI Magnum Multiplier Fund |

?3:33 Birla Sun Life Equity 0.95 HDFC Equity Fund, ICICI Prudential Bluechip Fund
| Nippon India Growth Fund | 090 | HDFC Equity Fund, SBI Magnum Multiplier Fund |

Interpretation of Efficiency Scores:
HDFC Equity Fund and SBI Magnum Multiplier Fund, from HDFC Asset Management and SBI Mutual Fund respectively,
have achieved an efficiency score of 1.00, making them efficient funds.

ICICI Prudential Bluechip Fund from ICICI Prudential Asset Management has an efficiency score of 0.85, which is lower
than the top-performing funds but still competitive.
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Reliance Growth Fund from Reliance Nippon Life Asset Management has the lowest score of 0.70, indicating it is less
efficient compared to other funds in the sample.

Aditya Birla Sun Life Equity Fund from Aditya Birla Sun Life Mutual Fund has a relatively high score of 0.95, showing it is
fairly efficient compared to the others.

Nippon India Growth Fund from Nippon India Mutual Fund has an efficiency score of 0.90, indicating solid performance but
room for improvement.

4.3 Peer Analysis

Peer analysis compares the performance of funds within the same peer group to identify areas for improvement. For example,
ICICI Prudential Bluechip Fund (0.85 efficiency) can improve its performance by looking at HDFC Equity Fund and SBI
Magnum Multiplier Fund (both with a score of 1.00), which are efficient in terms of resource utilization and performance.

Notable Findings:
ICICI Prudential Bluechip Fund, with an efficiency score of 0.85, can improve its cost-efficiency by reducing its expense
ratio and enhancing NAV growth.

HDFC Equity Fund (from HDFC Asset Management) and SBI Magnum Multiplier Fund (from SBI Mutual Fund) have lower
expense ratios and better NAV growth, contributing to their higher efficiency.

Reliance Growth Fund (from Reliance Nippon Life Asset Management) and Aditya Birla Sun Life Equity Fund (from Aditya
Birla Sun Life Mutual Fund) have opportunities for improvement in reducing costs and optimizing their portfolios to match
the efficiency levels of top performers like HDFC Equity Fund and SBI Magnum Multiplier Fund.

4.4 Sensitivity Analysis
The sensitivity analysis highlights the most influential factors that affect the efficiency of mutual funds. Based on the data,
the factors identified include fund size and expense ratio.

Notable Findings:

Larger funds, such as HDFC Equity Fund from HDFC Asset Management and SBI Magnum Multiplier Fund from SBI
Mutual Fund, benefit from economies of scale, making their operations more cost-effective and contributing to higher
efficiency.

Funds with lower expense ratios, like HDFC Equity Fund and SBI Magnum Multiplier Fund, are considered more efficient
because they can allocate more resources toward investment rather than operational costs.

Funds like Reliance Growth Fund (from Reliance Nippon Life Asset Management), Aditya Birla Sun Life Equity Fund (from
Aditya Birla Sun Life Mutual Fund), and Nippon India Growth Fund (from Nippon India Mutual Fund) should focus on
reducing their expense ratios and increasing their asset base to improve their efficiency scores.

5. DISCUSSION

5.1 Major Findings

The results of this study provide important insights into the efficiency of the mutual funds sampled:

Efficiency of Funds: Around 25% of the sampled funds, including HDFC Equity Fund (HDFC Asset Management) and SBI
Magnum Multiplier Fund (SBI Mutual Fund), were found to be efficient, with a DEA score of 1. These funds demonstrate
optimal performance in utilizing resources and generating returns, with efficient management of fund size and expenses.

Inefficient Funds: The remaining 75% of the funds, including ICICI Prudential Bluechip Fund (ICICI Prudential Asset
Management), Reliance Growth Fund (Reliance Nippon Life Asset Management), Aditya Birla Sun Life Equity Fund (Aditya
Birla Sun Life Mutual Fund), and Nippon India Growth Fund (Nippon India Mutual Fund), were found to be inefficient.
These funds have significant room for improvement, especially in areas such as expense ratio management and fund size
optimization.

Determinants of Efficiency: The analysis identified fund size and expense ratio as the most critical factors influencing
efficiency. Larger funds, like HDFC Equity Fund and SBI Magnum Multiplier Fund, benefit from economies of scale, leading
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to lower operational costs. Similarly, funds with lower expense ratios, such as HDFC Equity Fund and SBI Magnum
Multiplier Fund, demonstrate better overall efficiency.

5.2 Implications for Stakeholders
The findings of this study have significant implications for various stakeholders in the mutual fund industry, including
investors, fund managers, and regulators.

* Investors:

The Data Envelopment Analysis (DEA) offers a comprehensive, multidimensional approach to evaluating fund performance,
allowing investors to assess not only returns but also the cost-efficiency and risk-adjusted performance of funds. By
comparing funds like HDFC Equity Fund and SBI Magnum Multiplier Fund (both from HDFC Asset Management and SBI
Mutual Fund respectively) with funds like Reliance Growth Fund (Reliance Nippon Life Asset Management) and Aditya
Birla Sun Life Equity Fund (Aditya Birla Sun Life Mutual Fund), investors can make more informed decisions.

Investors should prioritize funds with higher DEA efficiency scores, which are likely to provide better risk-adjusted returns
while minimizing operational costs. By focusing on funds with lower expense ratios and larger fund sizes, such as HDFC
Equity Fund (HDFC Asset Management) and SBI Magnum Multiplier Fund (SBI Mutual Fund), investors can increase their
chances of choosing funds that maximize returns efficiently.

* Fund Managers:

For fund managers, the insights from DEA highlight areas for improving efficiency, particularly focusing on expense ratios
and NAV growth. Funds like ICICI Prudential Bluechip Fund (ICICI Prudential Asset Management) and Reliance Growth
Fund (Reliance Nippon Life Asset Management) could benefit from a closer examination of their cost structures and portfolio
management strategies to improve efficiency.

Fund managers can learn from top-performing funds like HDFC Equity Fund and SBI Magnum Multiplier Fund, which have
demonstrated efficient management of resources. By optimizing expense ratios and leveraging economies of scale, fund
managers can improve their fund’s competitiveness and attract more investors, leading to enhanced market reputation and
performance.

* Regulators:

For regulators, the DEA results provide clear indicators of operational inefficiencies within the industry. Policymakers can
use these findings to encourage cost-efficiency, transparency, and investor protection by introducing policies that promote
better resource utilization, transparency in fund operations, and lower expense ratios.

Encouraging funds to operate efficiently would lead to lower operational costs for investors, improving the overall
performance of the mutual fund industry. Policymakers can also implement regulations that encourage competition in the
industry, fostering more efficient fund practices.

6. RECOMMENDATIONS
6.1 For Investors
e Select funds with high DEA efficiency scores: Investors are advised to prioritize funds like HDFC Equity Fund
(HDFC Asset Management) and SBI Magnum Multiplier Fund (SBI Mutual Fund) that exhibit high DEA efficiency
scores, as these funds demonstrate optimal use of resources. By focusing on funds that optimize both fund size and
expense ratios, investors can ensure higher value for their investment.
e Use DEA in conjunction with traditional metrics like the Sharpe ratio: While DEA offers a detailed view of
efficiency, investors should incorporate other financial metrics like the Sharpe ratio to assess risk-adjusted returns.
Using DEA alongside traditional metrics will provide a more well-rounded decision-making framework.

6.2 For Fund Managers
¢ Focus on reducing expense ratios while improving NAV growth: Fund managers should prioritize reducing expense
ratios, as they are a key factor in improving efficiency. A combination of low operational costs and strong NAV

growth through improved portfolio management strategies will likely lead to better efficiency scores and increased
investor interest.
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e Learn from benchmark funds to enhance operational strategies: Fund managers should benchmark their funds
against highly efficient funds like HDFC Equity Fund and SBI Magnum Multiplier Fund. This will help them
identify operational best practices, optimize asset allocation, and manage risks more effectively, leading to greater
fund efficiency.

6.3 For Policymakers

e Promote investor education on efficiency metrics: Policymakers should support initiatives that educate investors
about the importance of DEA and other efficiency metrics. Providing resources or integrating efficiency metrics into
financial literacy programs will empower investors to make informed choices based on cost-effectiveness and
performance.

e Encourage industry-wide practices for cost optimization: Regulators should incentivize funds to focus on cost
optimization and transparency in their operations. Regulations that promote lower expense ratios, better risk
management, and more efficient operations will benefit investors by providing more efficient fund options and lower
costs.

7. LIMITATIONS AND FUTURE RESEARCH
7.1 Limitations

e Exclusion of Hybrid Funds: This study did not include hybrid funds, which combine both equities and fixed income
securities. Hybrid funds have different risk-return profiles and operational dynamics that might affect their efficiency
differently. Future studies should include hybrid funds to gain a more comprehensive understanding of efficiency
across all fund types.

e DEA’s Reliance on Quantitative Data: DEA primarily uses quantitative data, such as expense ratios, fund size,
and NAV growth. However, it does not incorporate qualitative factors like fund management expertise, investment
strategies, and decision-making by fund managers. These qualitative elements could have significant impacts on
fund performance. Incorporating these factors in future studies would provide a more holistic evaluation of fund
efficiency.

7.2 Future Research

o Extend the Analysis to Hybrid and Sector-Specific Funds: Future research could expand the analysis to include
hybrid and sector-specific funds. Hybrid funds, due to their diversified nature, may exhibit different efficiency
patterns. Sector-specific funds, focused on particular industries, may have distinct operational dynamics that warrant
a separate analysis.

e Incorporate Advanced DEA Models, such as Stochastic DEA: Advanced models like stochastic DEA can account
for variability in data and external factors like market volatility, which might make the results more accurate in
unstable market conditions. Future studies could integrate stochastic DEA for a more robust and flexible efficiency
evaluation, especially in the context of unpredictable market environments.

CONCLUSION

This study provides a thorough analysis of the performance of Indian mutual funds using Data Envelopment Analysis (DEA),
highlighting the efficiency of funds like HDFC Equity Fund (HDFC Asset Management) and SBI Magnum Multiplier Fund
(SBI Mutual Fund), which demonstrated high efficiency. By examining fund size, expense ratios, and NAV growth, DEA has
proven to be an effective tool for identifying funds that optimize their resources to maximize returns while minimizing costs.
Approximately 25% of the funds in the sample were found to be efficient, while the remaining 75% showed potential for
improvement, particularly in cost reduction and portfolio management. The study also identifies fund size and expense ratio
as key factors contributing to fund efficiency, with larger funds and those with lower expense ratios performing better.

The findings suggest that DEA should be adopted as a standard performance evaluation method within the Indian mutual
fund industry. By implementing DEA on a broader scale, mutual funds can increase transparency, enhance efficiency, and
improve investor returns. This approach would also support regulators in promoting cost-efficient practices, ultimately
creating a more competitive and investor-friendly mutual fund industry in India.

By integrating DEA and adopting efficiency-focused strategies, funds can enhance their operations, reduce costs, and improve
investor outcomes, benefiting all stakeholders in the mutual fund ecosystem.
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