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[bookmark: _Toc135326145][bookmark: _Toc174549894]Abstract
This study aimed to evaluate the performance of Indian open-ended equity mutual funds. The primary purpose of this research was to draw parallels between the three years before COVID-19 and the subsequent three years, which included one year of hardship due to the pandemic and two years of relative calm. The second factor was the Goods and Services Tax (GST) that India introduced in July 2017.  Hence, the total sample period was divided into three sub-samples: 2017-2019, which was characterized by the Goods and Services Tax (GST) that India introduced in July 2017, 2020, which was the main year of the negative effect of the COVID-19 pandemic all over the world including India, and 2021-2022 which were peaceful and productive as the world began to recover from the devastating effects of the COVID-19 epidemic. This study utilized secondary data collected from the Refinitiv Eikon database, initially selecting 477 mutual fund schemes for examination. However, due to the presence of missing values, the final sample size was refined to include 203 equity mutual fund schemes

Mutual fund performance was analyzed using the Sharpe ratio, Treynor ratio, Jensen's performance measure, Treynor and Mazuy model, Henriksson and Merton model, and the Carhart Four-Factor Model over the three sub-sample periods. The Sharpe and Treynor Ratios indicate increasing volatility during COVID with a partial stabilization post-COVID. Notably, the Jensen's Alpha results show many funds failing to outperform the market during COVID, with minimal recovery post-COVID. Delving into advanced models, the Treynor-Mazuy model demonstrates the timing ability of funds, with a notable recovery and better market adaptation post-COVID. The Henriksson and Merton model highlights the wide dispersion of risk-adjusted performance, especially during the market upheavals of COVID, suggesting challenges in market timing. Collectively, these models illustrate a complex landscape of mutual fund performance, marked by resilience and gradual adaptation to a "new normal" in the post-pandemic market environment.
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This section provides a brief history of the Indian mutual fund business and its regulators, as well as a summary of how the Covid-19 outbreak influenced the Indian investing landscape.

Mutual funds are a type of investment pool that enables investors to buy stocks, bonds, and other forms of debt together. Mutual funds can help investors reduce their exposure to risk by diversifying their holdings across multiple asset classes and sectors. Mobilizing household savings and investing it in the private sector is crucial to a country's economic growth.

	The Unit Trust of India, a joint venture between the Indian government and the Reserve Bank of India, established the country's mutual fund business in 1963. At the initial stage, UTI was the only player in the Indian mutual fund sector. In an effort to get more people involved in investing, the government has created a number of UTI tax breaks. By the 1980s, the mutual fund business had established itself, and many public-sector banks had begun offering their own mutual-funds products. The Indian government opened the mutual fund market to private companies in 1991, when the country's economy was liberalized (Sahu, 2022).

	Industry expansion was heavily dependent on players' and financiers' level of insight into the sector. Yet, there may be a benefit to other investing possibilities, such as the banking sector, because there are fewer thoughts about the mutual fund market. Mutual funds give an investor a way out of a potentially fatal situation when the equity market is volatile, interest rates are lowering, and inflation is increasing. Mutual fund returns are subject to the same market dynamics as other capital market returns, including regulatory frameworks, interest rate trends, the timing of firm and government initiatives, and so on. As such, there is a critical requirement for dramatically raising public consciousness.
 
Researching and comparing the returns offered by AMC Mutual Funds is essential. It is important to keep in mind that there are several researchers and studies behind every topic. Recent years have seen significant shifts in the mutual fund market, with foreign-owned Mutual Fund firms expanding aggressively and firms issued by banking institutions and smaller private industry competitors declining.
The mutual fund sector in India was managing assets worth a total of Rs. 40, 37,561 crores as of November 30, 2022. India still invests mostly via passive channels in equities since it is a developing nation. People with yearly earnings under Rs 5 lakh own 30% of the assets under management (AUM) in the mutual fund industry (ET, 2021). Therefore, it is necessary to look at the success of such investments and the managerial skills to show investors how their money is being handled. In order to demonstrate how the mutual funds' performance differed over the pandemic era, the research also incorporated the COVID-19 period into the sample. The COVID-19 pandemic has been linked to systemic risk, thus there is a need to look at how it has affected the financial markets (Gurbaxani & Gupte, 2021).

Human-transmitted new coronavirus COVID-19 was discovered in December 2019 in Wuhan, China, and expanded at an exploring rate over the rest of the world. The World Health Organization (WHO) declared it as a global health emergency because to the threat posed by COVID-19 as of March 11, 2020. It is clear that the decisive impact of this pandemic goes much beyond public health issues alone, as most nations were compelled to lockdown their economy in order to battle COVID-19 and as governments had been straining to put together outstanding medical and economic relief packages along with the contingency measures (Chaudhary et al., 2020). As this crisis was equally hurting the much more linked world without much focus on low-middle income nations, with the lowest historical rate of interest, and far stronger spillover effects, it is not possible to compare it to any prior financial/global crises or pandemic (Fernandes, 2020). 

On January 30, 2020, India reported its first instance of infection with COVID-19 (Perappadan, 2021). Since then, the number of cases steadily and noticeably increased. Due to the rapid spread of the virus, the government of India imposed a three-week nationwide lockdown beginning on March 25th, 2020. Every institution of learning, office, public areas, tourist attraction, utilities for the public, houses of worship, and non-essential businesses and services (including retail stores) were closed during this time. There were few possibilities for transportation. The first extension of the lockdown was from April 15 to May 3, 2020, and the following ones were from May 4 through May 17, 2020. The lockdown did last until May 31st, after which services were gradually resumed (Gurbaxani & Gupte, 2021).
COVID-19 allowed companies to take steps toward digital transformation, which altered the distribution of products and services. Financial services, including banking and investing, had been among the most heavily digitized since the pandemic's outbreak. Because of the nature of working from home, it was imperative that people find other ways to supplement their income (Riyazahmed, 2021). So, thanks in large part to digital facilitation, the number of fresh investments in stocks, mutual funds, and life insurance increased dramatically in 2020 (Aparajita, 2020). Central Depository Services Ltd (CDSL), India's largest depository, reported a 25% growth in Demat accounts in the six months following COVID-19 (CDSL, 2020). The Securities and Exchange Board of India (SEBI), in an effort to encourage investment, simplified the process of issuing mutual funds and initial public offerings (IPOs) using universal payment interfaces (UPIs) in the hopes of broadening the pool of potential investors.

The Sharpe ratio and the Treynor ratio are used to assess the risk-adjusted performance of the chosen mutual funds. The Sharpe ratio is often used to evaluate the success of investment portfolios. Due to its foundation in mean-variance theory, however, it can only be used with quadratic preferences or normally distributed returns. By using beta as a gauge of market risk, the Treynor ratio gets around Sharpe ratio's drawback. It does, however, have significant drawbacks. The standard Treynor ratio has two drawbacks: first, it uses linear beta, and second, it displays a falsely positive ratio when the risk premium and market beta are both negative. Given the portfolio's beta and the average market return, Jensen's Alpha is a risk-adjusted performance measure that quantifies the average return on a holding that is greater than that projected by the CAPM. Treynor and Mazuy, Henriksson & Merton, and the Carhart Four-Factor Model are also used in this work.

1.1. [bookmark: _Toc135326151][bookmark: _Toc174549899] Purpose of the Thesis
In India and other countries, there has been much research on the subject of this study. However, the majority of research relies on comparative data, like as data from the private and public sectors, open-ended and closed-ended funds, and mutual funds from outside and India. However, there have not been many studies done on how the private sector in India rates its performance. Second, just one or two kinds of mutual funds were the subject of the investigation. There are not many empirical studies that include a large sample of equity mutual funds schemes (= 203). The three questions below are addressed by the research:

· Did the sample equity mutual fund schemes perform better in pre and post COVID-19 periods? 
· Did the equity mutual fund managers show good stock selection abilities during the sample period?
· Did the equity mutual fund managers show good market timing abilities during the sample period?

[bookmark: _Toc174549900]1.2. Outline of the Thesis
This thesis is organized into eight sections. Section one provides a brief history of the Indian mutual fund business and its regulators, as well as a summary of how the Covid-19 outbreak influenced the Indian investing landscape. Section two summarizes previous results in the literature on the chosen issue. Only studies that were undertaken with the goal of investigating the influence of COVID-19 on mutual fund performance were included in this section. The third section examines Modern Portfolio Theory and the Efficient Market Hypothesis. Section 4 outlines the theoretical framework utilized to analyze the performance of mutual funds. This part also gives basic information to those who are unfamiliar with the issue of portfolio performance review. Section five outlines the thesis' methodology and what models were employed, as well as the logic for utilizing those models. Section six describes the data selection process as well as the market indices used as benchmarks. The empirical findings from the various models utilized are provided in Section seven. Section eight finishes with a discussion of the empirical results' implications.













[bookmark: _Toc174549901]2. Earlier Findings and Research

This section discusses empirical literature findings on the topic. Only those studies have been included in this section, which were conducted with the aim to investigate the impact of COVID-19 on mutual funds’ performance. This section also discusses the results of the different models applied by previous studies to analyze the mutual funds’ performance, stock selection abilities, and market timing abilities of mutual fund managers.

Investment is giving up a definite current value in exchange for an uncertain future payoff. In general, choosing an investment involves making a trade-off between risk and reward. A unique kind of organization that functions as an investing tool is a mutual fund. Besides the benefits of investing in mutual funds, such as diversification and expert management, the simplicity of the investment process has been shown to be a key enabler. The following scholarly papers introduced the most popular methods used presently to evaluate a mutual fund's performance. The method for quantitatively assessing mutual funds using risk-return as parameters was framed by the research of Fama (1972); Friend et al. (1962); Jensen (1968); Sharpe (1966); Smith and Tito (1969); Treynor and Mazuy (1966). Numerous studies have been carried out utilizing the procedures outlined by the aforementioned authors. 
Following Jensen's groundbreaking use of CAPM model to evaluate MFs performance, Mutual fund managers' ability to time the market was quantified in a framework developed by (Treynor & Mazuy, 1966). Henriksson and Merton (1981) developed a statistical tool for measuring market timing skills among fund managers. They claimed that the parametric test might be employed without making any additional assumptions about the distribution of securities returns provided any mutual fund manager had the capacity to foresee future observations and his forecasting was visible. A technique for assessing the investment performance of managed portfolios was created by Fama (1972), and it was proposed that the total performance might be divided into multiple components. He developed a multi-period approach that allows for both cumulative and period-by-period examination. The issue has been the focus of several researches from countries all around the world, including India. A quick overview of a few of those studies is presented here. 
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Table 1 Related Literature
	Sl.No.
	Author(s)
	Country
	Objective
	
	Models
	Findings

	1
	Alqadhib (2022)
	Saudi Arabia
	This study measures the performance of actively-managed Saudi Arabia mutual funds during the COVID-19 
	79 MFs
	Panel regression models
	The study found a statistically significant and positive alpha value (0.15%) in the sample MFs. Yet, COVID-19's impact on MF returns prevented fund managers from managing them correctly.

	2
	Grill (2022)
	Europe
	This paper examines why European MFs cease redemptions during COVID19 and its effects.
	All suspended EU MFs (2020)
	Regression Analysis
	They find that when one fund in an asset management business suspends, the other funds' flows decline when they resume.

	3
	 Rao et al. (2020)
	India
	This study examines the Indian economy and MFs during the COVID-19 pandemic.
	MF Industry overview
	Exploratory data analysis
	Individual Investor Assets climbed by Rs. 79,126 cr., whereas Institutional Investor Assets declined by Rs. 253,879 cr. The slump hurt institutional investors’ more than individual investors.

	4
	Banerjee and Dawn (2021)
	India
	This study examines stock-picking and market-timing skills of MFs before and after COVID-19.
	5 Pharma sector MFs
	Jensen and Trenor and Mazuy Models
	Jensen's model demonstrated that fund managers' stock-picking abilities were better before COVID than after, but their market-timing skills were stronger during it.

	5
	Bodla (2022)
	India
	Large cap equities MFs’ performance is examined in 2019–20 and 2020–21.
	29 MFs
	t test
	In 2020-21, blue chip mutual funds beat market indexes, unlike 2019-20.

	6
	Cleodora (2022)
	Indonesia
	This study compares money market, mixed, and equity MFs before and after the COVID-19 epidemic.
	52 money MFS,
85 mixed MFs, and 167 equity MFs
	Treynor Index
	Money MFs performed better before and during COVID-19. The epidemic affected mutual fund performance.

	7
	Fang and Parida (2022)
	USA
	This study examines sustainable equity MFs’ flows and returns during COVID-19.
	2971 MFs
	CAPM, Fama-French 3-factor, and Carhart 4-factor models
	High-sustainability funds earned 1.32 to 6.96 percentage points better yearly returns than low-sustainability funds. The COVID-19 pandemic and subsequent pandemic exacerbated this outperformance.

	8
	Galijasevic and Tegbaru (2021)
	Sweden
	This study examines 2020 Swedish MF managers' decision-making amid turbulent markets.
	Interview with Swedish equity fund managers
	Content Analysis
	While making investment decisions, fund managers rarely consider the broader economic picture.

	9
	Hämäläinen (2022)
	USA
	This study evaluates US value and size-based MFs during the COVID-19 pandemic.
	80 MFs
	Fama and French five-factor model, drawdown analysis
	During the bull market, the Small Value Portfolio had the second-highest market excess returns. Big Growth outperformed the benchmark index in the drawdown analysis.

	10
	Hasnaoui et al. (2021)
	16 Asian Countries
	This study examines how human capital efficiency affects MFs’ performance during COVID-19.
	2044 MFs
	adjusted Sharpe and
Sortino’s ratios, Jensen’s alpha etc.
	MFs with greater human capital efficiency had better returns. Equity funds should increase their human capital efficiency to perform better in crises, the study suggested.

	11
	Hellan and Sørensen (2022)
	22 European countries
	Sustainability ratings and MFs’ investors’ interest were examined before and after the Covid-19 slump in March 2020.
	25,237 funds
	OLS and Panel regression models
	Investors choose higher-rated funds. Investors value sustainability and utilize ratings information because stronger ratings attract more investment.

	12
	Kaur and Sandhu (2022)
	India
	The study looked into the efficiency of a few different types of Indian mutual fund schemes during the COVID-19
	21 MFs
	DEA approach
	During COVID-19, they discovered that mutual funds with big and multi-cap equities fared better than those with only small and mid-cap stocks. 

	13
	Sahu (2022)
	India
	This study examines how the COVID-19 pandemic has affected different MFs and how they compare.
	30 MFs
	Sharpe Ratio, Treynor Ratio,
	Indian MFs declined during the initial stage of the epidemic but recovered well in the second.

	14
	Maheen (2021)
	India
	The study examines the idea that actively MFs beat passively managed ones during COVID-19.
	1271 MFs
	fixed effect and GMM estimators
	Even the best-managed Indian mutual funds move in tandem with the market, making it impossible for them to outperform it. 

	15
	Manoj and Avinash (2020)
	India
	This study examines growth-oriented equity diversified MFs' return and risk 5-months before and during the COVID-19.
	12 MFs
	Average Return, Sharpe Ratio, Treynor Ratio
	The results indicate a significant negative impact of the pandemic.

	16
	Martia et al. (2021)
	Indonesia
	Examining the relative performance of conventional and sharia money market MFs during the COVID-19.
	41 Sharia and 89 Conventional MFs
	Sharpe ratio
	Conventional money market MFs outperformed sharia funds during Covid-19.

	17
	Nawazish Mirza et al. (2020)
	EU
	Assess European MFs’ fluctuation, efficiency, and timeliness during the COVID-19 epidemic.
	266 MFs
	GARCH Model, VaR
	Despite underperforming investment funds, social entrepreneurship funds survived. This held throughout the epidemic. Social funds also dominated volatility timing.

	18
	N Mirza et al. (2020)
	USA
	Assess equity fund performance in epidemic-stricken Latin American countries.
	493 MFs
	Carhart 4-factor models and Jensen’s alpha
	Human capital efficiency funds had better returns. To withstand macroeconomic shocks, equity funds should improve human capital efficiency.

	19
	Muridili et al. (2022)
	South Africa
	This research compares risk-adjusted returns of 10 South African investment vehicles (5 mutual funds and 5 hedge funds).
	10 MFs
	Sharpe, Treynor,
Sortino’s ratios, Jensen’s alpha etc.
	Before Covid-19, hedge funds outperformed mutual funds, but afterward, mutual funds outperformed. Both MFs have better returns post-Covid-19.

	20
	Pástor and Vorsatz (2020)
	USA
	Analyze how successfully and how much was invested in actively managed U.S. stocks mutual funds during COVID-19.
	4,292 MFs
	Regression Analysis
	Throughout the outbreak, mutual funds did not outperform their benchmarks.

	21
	Romanello (2022)
	USA
	To investigate the effect of the pandemic on Latin American mutual funds using a COVID-19 Fear Index.
	All listed MFs (> 100 thousand)
	Regression Analysis
	The COVID-19 Fear Index was statistically significant and negative across nations and mutual fund categories.

	22
	Setiawan and Novriansyah (2022)
	Indonesia
	This research evaluates Indonesian MFs before and after COVID-19.
	8 Types of MFs
	Markov chain model
	The performance of conventional and sharia equity mutual funds increased during the COVID-19 pandemic.

	23
	Rami and Sreeram (2023)
	India
	The top 5 public sector ELSS' pre- and post-Covid-19 performance is compared in this research.
	5 public sectors ELSS
	ANOVA 
	Public-sector MFs beat the market standard in return, risk, and volatility terms of performance metrics in the pandemic crisis.

	24
	TELES et al. (2022)
	Brazil
	Analyze Brazil's equity funds' Covid-19 performance.
	1562 MFs
	CAPM, Fama-French  models
	The MF industry's pre-crisis behavior was robust, but it depreciated at the stormy peak and trailed behind the market index neither producing nor damaging value.

	25
	Xu and Mao (2021)
	China
	To study international mutual fund investment trends in China at the height of COVID-19 outbreaks and the subsequent global expansion.
	51 MFs
	fixed effects and panel
structural VAR models
	As the epidemic invaded China, unconnected international mutual funds dissolved. Price volatility caused bank-affiliated foreign funds to recapitalize their pre-pandemic risky equities.

	26
	Naveen and Mallikarjunappa (2022)
	India
	It analyzes large, mid, small, and multi-cap equities diversified mutual fund performances before and during the epidemic.
	93 MFs
	Sharpe, Treynor, Jensen’s alpha
	Large, mid, and multi-cap funds fared averagely, but small-cap funds excelled.

	27
	Albuquerque et al. (2021)
	USA
	To analyze actively handled U.S. equity MFs trading during the COVID-19 market crash.
	 6,630 MFs
	 Regression Analysis
	They indicate that ESG funds stabilized markets by supporting ESG equities and that non-ESG funds helped ESG stocks unexpectedly.

	28
	Szymczyk et al. (2022)
	USA
	To evaluate if investors noticed growing liquidity risk in U.S. high yield MFs since COVID-19.
	 117 high yield MFs
	AR(1) process and CAPM model
	Liquidity risk may be mitigated by the suggested measures when selecting high yield funds.

	29
	Döttling and Kim (2021)
	USA
	It examines how retail investors in mutual funds with varying ESG ratings reacted to the COVID-19 shock.
	572 MFs
	Difference-in-Difference Model
	When controlling for other variables, retail flows into funds with higher sustainability ratings fell more throughout the outbreak.

	30
	Myllymäki 
	Finland
	Determine how COVID-19 affects Finnish equity funds.
	18 MFs
	Sharpe ratio, Treynor ratio, and Jensen’s alpha. 
	Small-cap funds beat mid-cap and passive investing in the pre- and post-Covid. All funds performed well during the pandemic; therefore, its impacts were short-lived.



In Table 1, the existing studies on the impact of COVID-19 on mutual funds (MFs) offer varied insights across different regions and fund types. A critical analysis of these papers reveals several patterns and highlights key areas. The study by Alqadhib et al. (2022) focuses on the performance of actively managed Saudi Arabian mutual funds during the pandemic, highlighting a significant positive alpha value despite the challenges posed by COVID-19. Similarly, Rao et al. (2020) examine the Indian economy and MFs, noting a divergence in investor behavior with individual investor assets increasing while institutional investor assets saw a significant decline. This suggests a shift in investor confidence, possibly driven by differing risk tolerances and expectations between individual and institutional investors.
Grill (2022) provides an analysis of European MFs and their redemption patterns during the pandemic, concluding that fund suspensions within asset management businesses can lead to broader declines in fund flows. This study underscores the interconnectedness within the financial system and how disruptions in one area can ripple through the entire market. In India, Banerjee and Dawn (2021) and Bodla (2022) both investigate the stock-picking and market-timing abilities of fund managers, finding that while stock-picking skills were better pre-COVID, market-timing improved during the pandemic. This shift could indicate a learning curve where managers adapted to the volatile market conditions. Cleodora (2022) extends this analysis to a broader spectrum of funds in Indonesia, finding that money market MFs performed better before and during COVID-19, emphasizing the importance of fund type in performance outcomes.
Several studies, such as those by Fang and Parida (2022) and Galijasevic and Tegbaru (2021), examine the flows and returns of sustainable and equity funds, respectively, during the pandemic. These papers highlight a trend towards better performance of high-sustainability funds, suggesting that ESG factors might provide a resilience factor in times of crisis. Hämäläinen (2022) supports this by showing that small value portfolios in the US outperformed benchmarks during the bull market phase of the pandemic. Hasnaoui et al. (2021) and Hellan and Sørensen (2022) both delve into human capital efficiency and sustainability ratings, respectively, finding that funds with higher ratings and better human capital management tended to perform better. These studies imply that qualitative factors such as management quality and sustainability can be crucial for fund performance, especially during crises. In contrast, studies like Kaur and Sandhu (2022) and Sahu (2022) focusing on Indian MFs reveal that the pandemic initially hurt mutual fund performance but saw a recovery as market conditions stabilized. This suggests a temporary impact with a potential for recovery given supportive market conditions. 
Finally, papers like those by Teles et al. (2020) and Xu and Mao (2021) offer a global perspective, indicating that the impact of COVID-19 on mutual funds varies significantly by region, influenced by local market conditions and fund management strategies. The varied methodologies, from panel regressions to exploratory data analysis and fixed effects models, provide a comprehensive picture but also highlight the need for standardized approaches to better compare outcomes across studies. Overall, these studies collectively indicate that mutual fund performance during the COVID-19 pandemic was influenced by a range of factors including fund type, management strategies, and regional economic conditions. The resilience of high-sustainability and well-managed funds suggests areas for future research and potential strategies for investors seeking stability in times of crisis. An exploration the related literature also revealed that there are many strands of literature studying mutual funds such as mutual funds’ performance evaluation, determinants of mutual funds’ performance, investigating efficiency of mutual funds using DEA models, Sustainable and green mutual funds’ performance, investor behavior towards mutual funds, the role of managerial abilities and human capital efficiency in mutual funds, and event methodologies employed to investigate mutual funds’ performance before and after the event.
















[bookmark: _Toc174549902]3. The Modern Portfolio Theory and the Efficient Market Hypothesis

This section discusses about the Modern Portfolio Theory and the Efficient Market Hypothesis.


In his (1952) publication, "Modern Portfolio Theory," Harry Markovitz presented recommendations for investment selection and portfolio management that broke with conventional wisdom. It took a while for his advice to spread, but by the 1970s, Modern Portfolio Theory (MPT) had established the standard for how investors choose and manage their holdings across asset classes (Rubinstein, 2002). The Efficient Markets Hypothesis (EMH), developed by Fama (1970), which complements Markowitz's MPT, led to the development of indexing, or attaining diversification through a widely based market index, which enables any investor to own a variety of companies without needing to choose individual assets. The efficient market hypothesis was introduced in the '60s. Fama, often regarded as the "father of modern finance," is an idealist when it comes to the financial markets. Fama's theory assumes an environment in which investors always make rational, foresightful choices, and the markets function optimally. Securities are always priced fairly in light of their true value due of the widespread availability of market data. This view is based on the assumption that, if the market is efficient, there is no rationale for purchasing a company at a price below its intrinsic value. The EMH has three forms and there is a consistent theoretical foundation shared by all three forms of the EMH:

Weak Form
This view holds that stock prices already fully reflect all relevant historical data, rendering technical analysis useless in guiding traders' choices regarding trading.
Semi-Strong Form
The semi-strong variant of the EMH states that investors cannot use technical or fundamental research to their benefit since the current price of stock takes into account everything that is known.
Strong Form
The strong form of the EMH asserts that stock prices completely incorporate any data that is accessible, including information that is not publicly recognized. As a result, there is no specific information that may provide a shareholder with a competitive advantage in the market.
When an investor cares about return distributions over a single year, mean-variance portfolio theory can help them choose the best portfolio. An investor is presumed to have estimated the single-year mean return and variation of return for each item in the portfolio. All possible asset pairs also need to have their covariances or correlations evaluated. However, these projections only account for a single year window for making a call. Modifying the single issue if the investor's genuine problem is multi-period in nature, some different approaches are applied. The assumption of return independence across time periods is central to many multi-period portfolio analyses. Mean returns and variances are connected across time and are functions of clearly observable factors, according to a large body of literature published in the last decade (Fama & French, 1989).
Separation theorems have also been the subject of theoretical investigation. If an investor has access to a risk-free asset, then the optimal portfolio of risky assets is clear and can be determined without regard to the investor's preference for anticipated return or variance. The theorem of separation is as follows. There are three possible outcomes. The portfolio problem may be expressed as finding the tangency portfolio to a ray passing through the risk-free asset in expected return standard deviation space, simplifying the computation involved. The tangency portfolio is the optimal portfolio if you want to optimize the standard deviation to expected return ratio. Second, it establishes the mutual fund theorem, which states that every portfolio may be obtained by combining two mutual funds, one consisting of the risk-free asset and the other representing the tangency portfolio. How many mutual funds are necessary and what kind of portfolios do they make up under different assumptions about asset returns or utility functions are one topic of theoretical study. This is significant because it instructs both potential investors and the mutual fund industry on the characteristics of viable portfolios. In addition, financial organizations like banks and insurance firms can use mutual fund theorems as a guide for deciding which commingled funds to give their customers (Elton & Gruber, 1997).








[bookmark: _Toc174549903]4. Theoretical Framework

This section lays out the conceptual framework for assessing mutual fund performance that underpins the rest of the thesis. Many models will be discussed, each with their own set of benefits and drawbacks for the reader to consider.

[bookmark: _Toc174549904]4.1 The CAPM Model

The capital asset pricing model (CAPM) is a simplified model of how security prices and, by extension, expected returns on capital investments are determined by the financial markets. The model supplies a framework for assessing risk and converting that assessment into projections of equity returns. The earliest asset-pricing models using the EMH and MPT assumptions were developed by Linter (1965); Mossin (1966); Sharpe (1964). The result of their efforts is the capital asset pricing model (CAPM), which details the connection between the rate of return on financial securities and their associated level of risk (measured by the covariance of their past return series with that of a relevant risky market proxy). The correct market-clearing price is determined by the connection between risk and reward.
The CAPM argues that dividend announcements, stock splits, and other company and industry-specific events have little to no bearing on a security's needed return since investors can readily diversify away these sources of risk by holding Markowitz's efficient portfolios. Researchers that favor the "scientific" approach to portfolio and investment management keep generating studies that lend credence to asset pricing models; however, these studies often provide contradictory findings due to methodological flaws in the underlying empirical data. According to the Capital Asset Pricing Model (CAPM), the relevant risk is market risk, which is the degree to which the returns of a specific risky security or a portfolio of risky securities are sensitive to the returns of the market portfolio.

The CAPM takes the following mathematical form:

	
	
	(1)



where,
 = return of stock i
 = risk free rate
 = return on market portfolio
 = a measure of systematic risk of stock i

The above CAPM model is used in the following way in empirical time series studies:

	
	
	(2)



where, 
 and is regarded market risk premium

The regression coefficient  in the aforementioned time series model should be 0 if the CAPM is valid. Systematic risk, because to its susceptibility to macroeconomic variables, is depicted in  above, whereas non-systematic risk, due to unforeseen occurrences relevant exclusively to security, is expressed in . The only thing that affects an asset's projected return is its systemic risk. The projected return of an asset is solely dependent on its systematic risk, regardless of the asset's overall risk.
Under specific conditions, the Capital Asset Pricing Model (CAPM) holds true. All investors are risk averse homogenous maximizers of predicted utility at the conclusion of the term, as postulated by Sharpe and Lintner. Hence, all investors are dealing with the same set of circumstances. They also presume that the risk-free rate is a constant and that the returns on assets are normally distributed, as well as the existence of a risk-free asset from which investors can borrow or lend an infinite amount. In addition, they presumed that all assets are properly divisible and valued in an efficient market. An further unstated premise of CAPM is that all markets are ideal, free of defects like taxes, restrictions, and short-selling prohibitions, and that all investors have instantaneous, equal, and free access to all relevant information (Mirza & Shabbir, 2005)
Despite the fact that these assumptions appear to be too strict to hold in the actual world, they have always questioned the validity of the model and cannot be held responsible for the critique of CAPM. Nonetheless, some research has found that CAPM may still hold even if the assumptions are loosened. Even if the premise of riskless borrowing and lending is broken, Jensen et al. (1972) found a linear connection between asset return and its relevant risk. Zero-Beta CAPM is the name given to this particular version of CAPM. Fama (1970) demonstrated that the CAPM is stable over time by demonstrating, under specific conditions, that the one-period utility function is equivalent to the multi-period utility function.

[bookmark: _Toc174549905]4.2 Arithmetic Average vs. Geometric Average

To find the Arithmetic Average Return, merely add up the rates of return for each of the "n" sub-periods and divide the total by the number of sub-periods. The average return is computed by summing all of the returns for the stated number of sub-periods and then dividing by the total number of sub-periods.



Investment returns calculated using the arithmetic average will be inflated if extrapolated over longer time periods. The geometric average return (GAR) is the superior formula to use for comparing returns over a long period of time since it takes into consideration both the sequence of the returns and the compounding impact:




For compounded investments in particular, the geometric mean return formula is helpful for making a "apples to apples" comparison of many similar investment alternatives. With GAR, it is possible to figure out how much money you made throughout the course of the investment's holding period.


[bookmark: _Toc174549906]4.3 Risk and Return

'Systematic risk' was originally used by William F. Sharpe (Avraham, 1972). Since then, two causes of financial market risk have been identified. Unsystematic risk, on the other hand, is exclusive to a single company or industry rather than the economy as a whole. Systematic risk is the danger that a portfolio may lose value for no particular reason other than general market volatility.

Unsystematic Risk
Internal threats to a business, such as strikes, external demands, flopped goods, and so on, are examples of the unsystematic risk (specific risk) that might arise from beyond the company's control. Investors should take into account unsystematic risks despite the fact that they may be mitigated by the use of diversification in the portfolio construction process. A variance can be used to quantify risks that are not systematically distributed. The variance represents the significance of the dispersion at various confidence intervals.

Systematic Risk
Since it concerns overall market shifts, we may classify systematic risk as a form of market risk. Business economic growth, deposit interest rates, inflation rates, foreign currency rates, governmental actions in the economic sector, and other forms of risk assets are all subject to systematic risk, a kind of developmental variation produced by macroeconomic causes. Stock beta measures how susceptible stock returns are to swings in market portfolio returns, which is how much the systematic risk depends on the risk of macroeconomic events. The risks that contribute to the unpredictability of investment results are a direct result of the rapid pace of change in the national economy and global markets. The larger the systemic risk that predicts a shift in the national and global economies, the more of an impact it will have on the condition of a business. Because the risks accurately represent the relative risk of the firm, investors typically avoid stocks from companies that likely to be susceptible to economic changes when systematic risk rises. Therefore, the consequence of uncertainty from the expected return increases as systematic risk increases.

Return
Investors pursue returns from their investments. Sukrianingrum and Manda (2020) argues that dividends from stocks represent revenue earned on capital invested in a business. The term "return" refers to the earnings as a proportion of the investment amount. Investment income from stocks is the difference between the gain (capital gain) and loss (capital loss) realized on the purchase and sale of shares. The actual return and the anticipated return are the two forms of returns. The expected return is the one utilized for calculation purposes, whereas the realized return is the one that has really occurred. The rate of return realization is a historical metric that may be used to evaluate the firm's success. When deciding whether or not to invest, one looks at the predicted return. The anticipated return of a portfolio is the sum of the expected returns of all the securities in the portfolio, weighted by their respective weights in the portfolio. When building a stock portfolio, investors aim to maximize projected returns while accepting a certain level of risk. Diversifying share ownership by purchasing many stocks or constructing a portfolio is one strategy to lower the overall risk of investing in stocks. What this means is that a stock portfolio's anticipated return is equal to the weighted average of the expected returns of the individual stocks that make up the portfolio. 

Standard Deviation, Beta coefficient, correlation coefficient, and average mean are used to examine the overall risk of open-ended MF schemes. The following formula may be used to compute either arithmetic or a logarithmic rate of return (equations 1-2). The primary distinction between the two types of returns is that logarithmic returns are symmetric since they are compounded continuously, while arithmetic returns are irregular and non-symmetric.
Arithmetic Returns

                                     (1)
Logarithmic Returns
                    
where,
= Present Portfolio Price; = Previous Period Portfolio Price

[bookmark: _Toc174549907]4.4 Models for Evaluation Portfolio Performance

Risk-adjusted return:  Several commonly utilized metrics are adopted to analyze risk-adjusted performance:

Sharpe ratio:  The Sharpe ratio is the proportion of expected reward to the standard deviation of that reward. Sharpe (1966) provides this ratio:

                                        (3)
                                         
In eq. (3)
= Portfolio Return; = Risk-free Return; = Market Return; standard deviation of portfolio return 

The Sharpe ratio, developed by William F. Sharpe, is a risk-adjusted, composite metric used to assess the success of mutual funds. He advocated measuring the success of a managed portfolio against the total amount of risk it takes on (Sharpe, 1964, 1966). It is assumed that any investor can gain access to the market portfolio's excess return without employing any special talents in asset allocation or stock picking. A good metric by which to judge a manager is the amount by which their portfolio outperforms the market for a given amount of risk. The Sharpe ratio increases when a manager maximizes the surplus return per unit of risk.

While the standard deviation of returns is used by Sharpe to evaluate portfolio performance, beta (systematic risk) is used by Treynor, which means that the latter evaluates the portfolio manager based on both rate of performance return and diversification (Reilly & Brown, 2011). Sharpe is the ideal performance indicator to utilize if an investor has a sizable allocation to mutual funds; if the allocation is relatively small, Treynor is the better choice.

	Sharpe (1966) emphasizes that, even when funds exhibited disparities in performance, these differences did not always appear to be temporary. Nevertheless, these differences might be mostly explained by differences in cost ratios, rather than the capacity of management to beat the market, as competent managers focus on risk assessment, diversification, and market outperformance.
  
Treynor ratio: The ratio of expected reward to expected volatility is known as the Treynor ratio. Treynor and Mazuy (1966) provides this ratio. Funds are rated based on their potential for risk and reward.

                    (4)
Where,
= Portfolio Return; = Risk-free Return; = Market Return;  measures how much the market benchmark's outperformance varies from the fund house's performance.
Treynor created the first risk-adjusted performance metric for portfolios (Treynor, 1965). He proposed that there are two types of risk: those caused by swings in the market at large, and those caused by specific shifts in the portfolio's holdings. Treynor invented the characteristic line to help identify market risk. How a portfolio's long-term return compares to the market-appropriate portfolio's return is described by a "characteristics line". Portfolio volatility is measured by looking at the slope of the characteristic line in comparison to the volatility of the market as a whole. A portfolio with a steeper slope (higher beta) is more vulnerable to fluctuations in the stock market (Reilly & Brown, 2011).

As mutual funds are typically presumed to be sufficiently diversified, Treynor and Mazuy (1966) proposed that non-diversifiable or systematic risk of the funds' return be included when evaluating most portfolios. As a result, it was recommended that portfolios be graded according to the amount of extra return they generated relative to the risk-free rate. The beta from the CAPM was used to analyze the link between the excess return and the market portfolio as a benchmark for performance evaluation.

Because of their focus on systematic risk rather than overall risk, the Treynor and Jensen gauges ignore the portfolio managers' capacity for diversification. While the Treynor ratio indicates aberrant return in comparison to beta, the Jensen alpha is a measure of absolute performance. The ranking may be different between the two measures since the former is an absolute measure while the latter shows anomalous returns in proportion to beta (relative measure)

Jensen Alpha:  Jensen (1968) created this quotient. For any given degree of risk, the Jensen ratio measures the discrepancy between the fund's actual return and its predicted return (beta).
        
          (5)

where,
= Portfolio Return; = Risk-free Return; = Market Return;  is a metric for gauging how much the market benchmark's outperformance varies from the fund house's performance.
When a portfolio's beta and the market return are known, the CAPM can estimate the portfolio's expected return, which is known as Jensen's Alpha, a risk-adjusted performance metric. One technique to evaluate whether or not a portfolio's return justifies its degree of risk is through the use of Jensen's measure (alpha). The t-statistic of the regression, which is the estimated value of alpha divided by its standard deviation, can be calculated from the regression findings and used to assess the statistical significance of alpha (Le Sourd, V., 2007). It is generally accepted that superior management can be inferred from a positive (and statistically significant) alpha value, while bad management is inferred from a negative alpha term. To put it another way, if Jensen's alpha is positive, it suggests that the fund manager "beat the market" by superior stock selection (Vishwanath & Krishnamurti, 2009). Jensen (1968) argues that the alpha measure of portfolio performance offers the foundation on which to evaluate a portfolio manager's ability to outperform the market and evaluate their selectivity.

Selection and Timing Ability 
The ability of a manager of an equity mutual fund to make wise investments at the right times will be measured using the following models:

Treynor And Mazuy Model (TM Model): This is a unique technique by Treynor and Mazuy (1966) for gauging an investment manager's skill in picking stocks and timing the market.

      (6)
Where,
= Portfolio Return; = Risk-free Return; = Market Return; and α, β, δ are unknown parameters.
To time the market, investors move their money back and forth between a market index portfolio and a safe asset like T-bills or a money market fund based on their expectations for the overall market's performance (Bodie et al., 2003). Although certain common stocks are more volatile than others, Treynor and Mazuy (1966) claim that the values of most common stocks have a strong tendency to move up and down together. Treynor and Mazuy base their speculation on this on the question of whether or not the fund’s manager can successfully predict market movements. 
By inserting a square term into the quadratic form of the CAPM, the model provides a more robust framework for considering the beta-shaping adjustments made to a portfolio and, by extension, for gauging a manager's ability to time the market. Thus, a curve rather than a straight line should be used to represent the link between the portfolio return and the market return, above the risk-free rate. If  is positive and statistically significant, as emphasized by Treynor and Mazuy, we can infer that the management effectively employed a market timing technique (Le Sourd, 2007). To determine if a mutual fund management has successfully predicted market movements, Treynor and Mazuy (1966) propose asking whether the fund's volatility was greater in years when the market performed well than in years when the market did poorly.

Henriksson and Merton (1981) Model: When compared to a simulated portfolio consisting of other options and the market, the  model shows the extra return produced by the manager.

         (7)

In eq. (7)
= Portfolio Return; = Risk-free Return; = Market Return; D denotes a dummy variable if , it takes 1 and 0 otherwise; α = indicates fund manager’s selection ability; β= systematic risk; γ denotes timing abilities of portfolio managers if the value is positive, it shows a favorable ability or else a poor ability. 
Managers in the Henriksson and Merton model are considered to receive a signal with two possible values, and can then adjust the beta of their portfolios accordingly. Sizeable if the market is anticipated to perform well, moderate otherwise.

Fama Four-Factor Model 

	Carhart (1997) included a fourth element, momentum, into the original Fama and French three-factor model. The following is a definition of the Carhart model:

          (8)

In eq. (8)
= Portfolio Return; = Risk-free Return; = Market Return; = small cap portfolios - large cap portfolios; = high-book-to-market stock returns - low-book-to market stocks returns;  denotes high minus low momentum. 

The research makes use of the four variables of the Carhart model made available by IIMA, India. They have also provided extensive descriptions of the procedures followed to determine each of the four factors (for details, see, Agarwalla et al. (2014)). The authors also regularly extend the coverage backward in time by updating the data once a month. They hope to do for the Indian market what Kenneth French has done for the US market with his website. 

The CAPM, which shows the connection between market risk and the projected return on assets, especially shares, is the basis of asset pricing. Small-cap stocks outperformed large-cap stocks, and value stocks outperformed growth stocks, two additional characteristics that Fama and French included. Mark Carhart included a fourth consideration, momentum, which is the persistence of an asset's price change across time. His 1997 report, based on studies of mutual funds, stated that more precise measurement of portfolio returns might be achieved by including a fourth element. 





















[bookmark: _Toc174549908]5. Methodology

Methods for accomplishing the study's objectives are discussed in this section. The reasoning behind using particular models for performance assessment is also covered here. This will help the audience understand the reasoning behind the choice of performance evaluation methodology.

The logarithm formula is used in this research to calculate the daily returns of the mutual funds. There are several advantages to using logarithm returns instead of ordinary returns. Financial mathematics benefits from the usage of logarithmic returns. One benefit is the symmetric nature of the logarithmic returns. Logarithmic returns of same size but different signs are mutually cancelling, but ordinary returns are not. What's more, the formula for logarithms is based on the continuous compounding approach, as demonstrated below.

Logarithmic Returns


Where,  = Present Portfolio Price; = Previous Period Portfolio Price

In this study, geometric average returns are used to compute the average returns of the mutual funds, market benchmark index, and risk-free rate. Among the numerous reasons why geometric mean is so useful for calculating portfolio performance is because it accounts for compounding. Time-weighted rate of return is another name for it.



The Sharpe ratio and the Treynor ratio are used to assess the risk-adjusted performance of the chosen mutual funds. The Sharpe ratio is often used to evaluate the success of investment portfolios. Due to its foundation in mean-variance theory, however, it can only be used with quadratic preferences or normally distributed returns. When the standard deviation is a sufficient measure of risk, then the Sharpe ratio is a useful indicator of portfolio performance. 
When return distributions are distorted, the Sharpe ratio might produce false findings. It is common knowledge that short term portfolios and hedge fund returns both considerably depart from the norm. Kurtosis, wider tails and larger peaks, or Skewness on the distribution are examples of abnormalities that might be harmful for the ratio since they reduce the efficiency of standard deviation (Mistry & Shah, 2013). By using beta as a gauge of market risk, the Treynor ratio gets around Sharpe ratio's drawback. It does, however, have significant drawbacks. The standard Treynor ratio has two drawbacks: first, it uses linear beta, and second, it displays a falsely positive ratio when the risk premium and market beta are both negative (Tajdini et al., 2021).

Jensen's performance metric is based on the capital asset pricing model (CAPM). This is predicated on acknowledging the empirical validity of CAPM (Jensen, 1968). Jensen's Alpha is a risk-adjusted performance metric that, given the portfolio's beta and the average market return, measures the average return on an investment that exceeds that anticipated by the CAPM. One method to assess if a portfolio is producing an appropriate return for the degree of risk is to use Jensen's measure (alpha). Using merely the observed time series of realized returns on the managed portfolios, several methodologies have been put forth in the literature for evaluating the selectivity and timing skills of portfolio managers. Many researchers questioned it since it was the only market risk element that affected portfolio return and was kept constant while disregarding shifting market conditions.

Hence, Treynor and Mazuy included a quadratic element in their model to check for market timing expertise, reasoning that a manager who is adept at predicting market returns will keep a larger share of the market portfolio during periods of high market returns and a lower share during periods of low market returns. Hence, the portfolio return will not be proportional to the market return. Many prominent investment textbooks include material from (Henriksson & Merton, 1981), which is regularly used by industry professionals. Mutual fund managers' ability to accurately predict market movements can be gauged in large part by looking for evidence of a non-linear relationship between the fund's returns and the market's overall returns. The Carhart Four-Factor Model is also used to examine the impact of risk, price, firm size, and momentum on mutual fund returns during the Covid epidemic.



[bookmark: _Toc174549909]6. Data Selection
Section 6 provides a thorough breakdown of how MFs and benchmark market portfolios are chosen. This section also explains the selection criteria used to determine which MFs make up the study's sample and which do not, and how those selections impact the study's empirical findings.

The sample period of the study begins on January 1, 2017 and ends on December 31, 2022, which is lengthy enough to account for a range of market cycles. Two factors necessitate that this study starts the sample period in 2017. The primary purpose of this research is to draw parallels between the three years before COVID-19 and the subsequent three years, which include one year of hardship due to the pandemic and two years of relative calm. The second factor is the Goods and Services Tax (GST) that India introduced in July 2017.
This study utilizes secondary data collected from the Refinitiv Eikon database, initially selecting 477 mutual fund schemes for examination. However, due to the presence of missing values, the final sample size was refined to include 203 equity mutual fund schemes. This selection is representative of a wide range of schemes, but the analysis specifically concentrates on open-ended growth schemes that have been operational for a minimum of six years. Although the top three positions of the CRISIL mutual fund ranking for the June 2022 quarter offer a snapshot of leading schemes, the broader study draws from a more extensive dataset. Additionally, reports published by the Securities Exchange Board of India (SEBI) and various materials from 23 Indian AMCs—out of the 45 listed in AMFI's (Association of Mutual Funds in India) database—supplement the data from Refinitiv Eikon, ensuring a comprehensive foundation for the performance research conducted.
The Mutual Funds Schemes in India have been classified by the Securities and Exchange Board of India (SEBI) (for more information check (AMFI).  The primary goal of most equity funds is long-term capital growth. Some equity funds, for example, may invest only in value companies or only in growth stocks, while others may specialize in a particular market segment. According to SEBI regulations, a Multi-Cap Fund must invest at least 65% of its assets in equity and equity-related instruments, a Large-Cap Fund must invest at least 80% of its assets in large-cap stocks, a Large-Cap and Mid-Cap Fund must invest at least 35% of its assets in large-cap stocks and 35% in mid-cap stocks, and a Small-Cap Fund must invest at least 65% of its assets in small-cap stocks. 
There are 6 years of data in the sample. Two major events occurred within this 6-year period. While the COVID-19 epidemic affected the whole world, the Goods and Services Tax (GST) that India implemented in July 2017 only affected the Indian economy. There are three distinct phases of analysis. Since these shorter time periods are defined by distinct market cycles, it is particularly interesting to evaluate how the funds perform in different market cycles and if the evaluation of performance using our 3 different models varies considerably across the different times. Lockdowns began on 25th March 2020 after the first case of COVID-19 was detected in India on 27th January 2020; the sixth and final lockdown was implemented on 1st July 2020 and lasted until 20th July 2020. India and the rest of the globe felt the brunt of the COVID-19 epidemic in 2020 particularly, for details of the COVID-19 timeline, see, Soni (2021) for India and Ryan (2020) for the world. 

The following are the three-time frames: 
· 2017-2019 was characterized by the Goods and Services Tax (GST) that India introduced in July 2017.
· 2020 was the main year of the negative effect of the COVID-19 pandemic all over the world including India. 
· 2021-2022 were peaceful and productive as the world began to recover from the devastating effects of the COVID-19 epidemic.

[bookmark: _Toc174549910]6.1. Selecting a benchmark index
In order to accurately estimate mutual fund betas, it is necessary to select a market index against which the fund's volatility can be compared. There have been various benchmark indices used in the past to measure the success of equity mutual funds in India. For their analyses of Indian equity mutual funds, Maheen (2021) and Panwar and Madhumathi (2006) chose the NSE Nifty-50 index, while Ojha (2017) and Rao et al. (2020) relied on the BSE-SENSEX index. This study employs a market index that includes all of the companies listed on the Bombay Stock Exchange. Because the study employs the four variables of the Carhart model provided by IIMA, India, and the market index is based on the variables in the Carhart model, this study employs the same market index for other performance measures. They have also provided a detailed explanation of the methodology used to calculate each of the four variables (for details, see, Agarwalla et al. (2014)). The authors also update the data monthly and attempt to extend the coverage backward in time.
[bookmark: _Toc174549911]7. Empirical Results
The empirical results from the various performance measuring models are presented and discussed in this section. The differences in performance of equity mutual funds across three sample periods: before, during, and after covid are also examined and discussed here.

[bookmark: _Toc174549912]7.1 Descriptive Statistics
Figure 7.1 depicts the daily arithmetic and geometric mean returns as bars and standard deviations as red line plots for three distinct periods—pre-COVID (2017-19), during-COVID (2020), and post-COVID (2021-22).

Pre-COVID (2017-19)
The arithmetic and geometric mean returns for most funds are clustered close to zero, with a relatively uniform spread between them, suggesting consistent performance among the funds during this period. The standard deviations are varied, with several peaks indicating that certain funds experienced greater volatility. However, for the most part, the fluctuations are modest, denoting a generally stable market pre-pandemic.

During COVID (2020)
The arithmetic means show increased variability, with some notable peaks, possibly indicating a few funds with exceptionally high returns during this period. The geometric means appear closely aligned with arithmetic means, but with slightly less variation, which may point to the effects of compounding returns being more subdued due to the volatility of the period. The standard deviations are notably higher across many funds, reflecting the increased market volatility and uncertainty that characterized financial markets during the height of the COVID-19 pandemic.

Post-COVID (2021-22)
The arithmetic and geometric means demonstrate a distribution pattern with more pronounced peaks compared to the pre-COVID period, indicating a market recovery with higher returns for some funds. The standard deviations, while still indicating volatility, appear less extreme than during the COVID period. This suggests that while the market retains elements of instability, it may be moving towards stabilization.

[image: ][bookmark: _Toc170313356]Figure 7. 1 Equity Mutual Fund’s Average Returns and Standard Deviations
Each figure corresponds to a different timeframe, reflecting the performance of 203 equity mutual funds.



Overall, the data shows increasing volatility from the pre-COVID period to the COVID period, followed by some stabilization post-COVID, though not returning to pre-COVID stability. The distinction between arithmetic and geometric means during COVID suggests compounding returns were subdued by volatility. The pandemic significantly impacted mutual fund performance, causing wide variation in returns and risk. Post-COVID figures indicate partial recovery, but mutual funds have not fully regained pre-pandemic stability. This underscores the need for further analysis of the factors driving mutual fund volatility and returns during these periods.

[bookmark: _Toc174549913]7.2 Sharpe Ratios (SR)

Figure 7.2 illustrates the Sharpe Ratios (SR) for 203 equity mutual funds across three distinct time periods. The Sharpe Ratio is a measure of risk-adjusted performance. It reflects the additional return over the risk-free rate that an investor receives for every unit of volatility or total risk. Higher Sharpe Ratios are generally better as they indicate more return per unit of risk.
Observations from Figure 7.2 reveal that the SR from 2017 to 2019 fluctuated but generally maintained positive values for most funds (Positive SR: 179; Negative SR: 24), indicating that equity mutual funds provided returns above the risk-free rate that compensated for their volatility. In 2020, the SR experienced significant volatility, frequently peaking higher than other periods but also dipping into negative territory (Positive SR: 199; Negative SR: 4). This reflects the market disruptions caused by the COVID-19 pandemic, where high returns were matched with high risk, resulting in wide fluctuations in the SR. 

By 2021-22, the SR showed more frequent positive values with less volatility compared to 2020, suggesting funds had adjusted to post-pandemic conditions, offering more consistent risk-adjusted returns above the risk-free rate. However, the peaks were lower than those in 2020, indicating that returns were more stable but not as high as during the 2020 volatility.
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[bookmark: _Toc170313357]Figure 7. 2 Performance Evaluation of Equity Funds using Sharpe Ratio (SR) for 2017-2019 (blue line), 2020 (orange line), and 2021-22 (green line)

In summary, equity mutual funds showed resilience and the capacity to provide risk-adjusted returns over the examined periods, with significant impacts from the tumultuous market conditions of 2020. By 2021-22, stabilization was evident, with funds returning to more moderate and stable performance metrics.

[bookmark: _Toc174549914]7.3 Treynor Ratios (TR) 
Figure 7.3 displays the Treynor Ratios (TR) for 203 equity mutual fund schemes over three distinct periods. During 2017-19, the TRs show minor fluctuations around the baseline, indicating consistent risk-adjusted performance with modest excess returns over the risk-free rate (Positive TR: 179; Negative TR: 24). In 2020, the TRs exhibit extreme volatility with several spikes, reflecting market volatility during the pandemic (Positive TR: 199; Negative TR: 4). By 2021-22, the TRs stabilize, clustering closer to the baseline and indicating normalized risk-adjusted performance, though instances of both underperformance and outperformance persist.
Overall, the presence of both positive and negative Treynor Ratios across all periods suggests considerable variation in mutual fund performance on a risk-adjusted basis. 
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[bookmark: _Toc170313358]Figure 7. 3 Performance Evaluation of Equity Funds using Treynor Ratios (TR) for 2017-19 (black line), 2020 (red line), and 2021-22 (blue line)
The heightened volatility in 2020 underscores the impact of the pandemic, while the stabilization in 2021-22 points to a recovery trend. This pattern, mirrored in both Sharpe and Treynor Ratios, suggests effective fund management in terms of both total and market risk, highlighting improved fund performance over the observed periods.

[bookmark: _Toc174549915]7.4 Jensen's Alpha Model
Jensen's Alpha (2017-2019) 
Figure 7.4 presents a histogram illustrating the distribution of CAPM Alpha (Jensen's Alpha) for 203 equity mutual funds over the 2017-2019 period. The histogram categorizes the funds based on the statistical significance of their alpha values.
Out of the 203 mutual funds analyzed, 118 funds have significant positive alphas and 1 significant negative alpha, indicating outperformance, while 84 funds have non-significant alphas. This breakdown highlights that the majority of funds significantly outperform the market once adjusted for risk via CAPM.
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[bookmark: _Toc170313359]Figure 7. 4 Performance Evaluation of Equity Funds using Jensen's Alpha
Note: The grey bars in the histogram represent mutual funds with non-significant alphas (p>0.05), indicating performance similar to the benchmark due to chance. In contrast, the blue bars represent funds with significant alphas (p<0.05), indicating reliably different performance from the expected return after market adjustment. The vertical black dashed line shows the average of the non-significant alphas, while the blue dashed line shows the average of the significant alphas, indicating average outperformance or underperformance.

The histogram shows a larger number of funds with alphas close to zero, a common finding in mutual fund performance distributions. This visualization highlights that while many funds may not outperform the market once adjusted for risk via CAPM, there are some that do, alongside a smaller number that significantly underperform.
CAPM Beta (2017-2019)
Figure 7.5 shows a histogram depicting the distribution of CAPM Beta values for 203 equity mutual funds during the 2017-2019 period. The histogram categorizes the funds based on the statistical significance of their beta values.
The distribution is skewed towards values less than 1, indicating that many funds have a beta less than the market, implying they are less volatile compared to the market. Specifically, 148 funds have betas less than 1, indicating a lesser sensitivity to market movements, while 55 funds have betas greater than 1, indicating higher market sensitivity. This is reflected in the substantial number of funds (148 out of 203 significant betas) with betas below 1, reinforcing the trend towards less volatile investment choices among these funds.
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[bookmark: _Toc170313360]Figure 7. 5 Performance Evaluation of Equity Funds using CAPM Beta
Note: Light blue bars represent 0 funds with non-significant betas, while dark blue bars indicate 203 funds with significant betas. The black dashed line, not visible due to no non-significant betas, would show their mean. The blue dashed line shows the mean of significant betas. Dark blue bars represent funds with significant beta values (p-value < 0.05), indicating reliably different market sensitivities. The blue dashed line shows the average CAPM Beta for these funds, indicating the central tendency among funds with significant market sensitivity.


Jensen's Alpha (2020) 
This histogram shows the distribution of CAPM Alpha (Jensen's Alpha) for 203 equity mutual funds during the volatile market conditions of 2020 in Figure 7.6. The distribution is categorized based on the statistical significance of their alpha values.
The light coral bars represent mutual funds with non-significant Jensen's Alpha values, indicating that their performance is not statistically different from the expected return. Specifically, there are 23 funds with positive non-significant alphas and 169 with negative non-significant alphas. The dark green bars represent mutual funds with statistically significant Jensen's Alpha values. There is only 1 fund with a positive significant alpha and 10 funds with negative significant alphas, suggesting these funds' performance is reliably different from the expected return.
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[bookmark: _Toc170313361]Figure 7. 6 Performance Evaluation of Equity Funds using Jensen's Alpha
Note: Light coral bars represent non-significant alphas, while dark green bars indicate significant alphas. The black dashed line shows the mean of non-significant alphas, and the green dashed line shows the mean of significant alphas.

The black dashed line represents the average of the non-significant alphas. The green dashed line represents the average of the significant alphas, serving as a benchmark for the average outperformance or underperformance against the expected return.
The histogram shows a significant number of funds with alphas close to zero, a common observation in mutual fund performance distributions. It also illustrates the presence of funds with both negative and positive significant alpha values. This visualization highlights the challenges faced by mutual funds in outperforming the market during the pandemic, with only one achieving statistically significant positive alpha, underscoring the broader trend of underperformance among the majority.





CAPM Beta (2020)
Figure 7.7 shows a histogram depicting the distribution of CAPM Beta values for 203 equity mutual funds during the COVID-19 period of 2020. The histogram categorizes the funds based on the statistical significance of their beta values.
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[bookmark: _Toc170313362]Figure 7. 7 Performance Evaluation of Equity Funds using CAPM Beta
Note: Green bars represent funds with CAPM Beta values. Light coral bars indicate non-significant betas (p-value > 0.05), while dark green bars indicate significant betas (p-value < 0.05). The black dashed line shows the mean of non-significant betas, and the green dashed line shows the mean of significant betas. Non-significant betas are not statistically different from the market beta of 1.0, whereas significant betas indicate reliable differences in market sensitivity.
The distribution is skewed towards values less than 1, indicating that many funds have a beta less than the market, implying they are less volatile compared to the market. Specifically, 77 funds have betas less than 1, indicating a lesser sensitivity to market movements, while 126 funds have betas greater than 1, indicating higher market sensitivity. This is reflected in the substantial number of funds (77 out of 203 significant betas) with betas below 1, reinforcing the trend towards less volatile investment choices among these funds.



Jensen's Alpha (2021-2022) 
Figure 7.8 is a histogram depicting the distribution of CAPM Alpha (Jensen's Alpha) for 203 equity mutual funds during the post-COVID-19 period of 2021-2022. The distribution is categorized based on the statistical significance of their alpha values.
The salmon bars represent mutual funds with non-significant Jensen's Alpha values, indicating that their performance is not statistically different from the expected return. Specifically, there are 94 funds with positive non-significant alphas and 87 with negative non-significant alphas. The blue bars represent mutual funds with statistically significant Jensen's Alpha values, suggesting these funds' performance is reliably different from the expected return. There are 19 funds with positive significant alphas and 3 with negative significant alphas, highlighting a few funds that managed to outperform or underperform the market significantly.
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[bookmark: _Toc170313363]Figure 7. 8 Performance Evaluation of Equity Funds using Jensen's Alpha
Note: Salmon bars represent non-significant alphas, while blue bars indicate significant alphas. The red dashed line shows the mean of non-significant alphas, and the blue dashed line shows the mean of significant alphas.
The red dashed line represents the average of the non-significant alphas. The blue dashed line represents the average of the significant alphas, serving as a benchmark for the average outperformance or underperformance against the expected return.
The x-axis (CAPM Alpha) shows the range of alpha values, and the y-axis (Frequency) indicates how many funds fall into each alpha value range. The histogram reveals that a considerable number of funds have alphas close to zero, which is a typical observation in mutual fund performance distributions. The histogram also displays funds with significant alpha values both below and above zero, as shown by the blue bars, signaling the varied performance of these funds relative to the market in the period after the COVID-19 pandemic. This distribution illustrates the challenges and occasional successes in achieving superior market returns post-pandemic.
CAPM Beta (2021-2022)
Figure 7.9 is a histogram showing the distribution of CAPM Beta values for a set of 203 equity mutual funds during the post-COVID-19 period of 2021-2022. The histogram categorizes the funds based on the statistical significance of their beta values.
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[bookmark: _Toc170313364]Figure 7. 9 Performance Evaluation of Equity Funds using CAPM Beta
Note: The light blue bars represent the frequency of mutual funds with significant CAPM Beta values, where the p-value is less than 0.05. The salmon (pink) bars, which are not visible in this figure, would represent non-significant betas, where the p-value is greater than or equal to 0.05. The dark blue dashed line shows the mean of significant betas.

The salmon (pink) bars represent funds with non-significant beta values, where the beta p-value is greater than or equal to 0.05. The light blue bars represent funds with significant beta values, where the beta p-value is less than 0.05, indicating that these funds have market sensitivities that are statistically different from the market average. Specifically, there are 174 funds with significant betas less than 1, suggesting a slightly less than market-average volatility, while 29 funds have significant betas greater than 1, indicating increased market sensitivity.
The distribution shows a clear peak around the beta value of 1, which means most of the funds have a beta close to the market, indicating a market sensitivity similar to the market average. There is a notable presence of funds on either side of the peak, but predominantly, the funds have beta values around 1, which suggests that the post-pandemic market conditions saw many funds moving in tandem with market volatility. This distribution illustrates a clear focus on those funds that closely align with or exceed market volatility.
Unlike the period during 2020, the post-COVID-19 period seems to show a normalization in beta values with funds closely aligning with market volatility, as indicated by the concentration of funds around the beta value of 1. This could reflect a return to traditional market behaviors as the economy started to stabilize, with most funds adjusting their risk profiles to match or slightly vary from the overall market trend.

[bookmark: _Toc174549916]7.4 Treynor-Mazuy Models
The histograms in Figure 7.10 depict the distribution of the Treynor-Mazuy performance metrics—Alpha, Beta, and Delta—for all the 203 equity mutual funds across three different time periods: 2017-19, 2020, and 2021-22.
Treynor-Mazuy Alpha
2017-2019 Period: During the 2017-2019 period, the distribution of Treynor-Mazuy Alpha values is centered slightly below zero, indicating that most funds performed close to the benchmark. The slight negative skew suggests that a significant number of funds underperformed relative to the benchmark index, with the distribution peaking around -0.2 to 0.2.
2020 Pandemic Period: In the 2020 pandemic period, the Alpha distribution widens significantly, ranging from -2 to 4. This reflects the increased market volatility and uncertainty. While some funds experienced significant underperformance, indicated by the negative Alpha values, others managed to outperform the benchmark, shown by positive Alpha values. The distribution still peaks around 0, indicating that a substantial number of funds performed similarly to the market despite the economic turmoil.
2021-2022 Post-Pandemic Period: In the 2021-2022 post-pandemic period, the Alpha distribution returns to a more normal shape, with a peak around -0.5 to 0.5. This suggests that fund performance stabilized, with most funds performing near the benchmark, though there remains some spread indicating ongoing market adjustments and variability in fund performance.
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[bookmark: _Toc170313365]Figure 7. 10 Treynor-Mazuy Models



Treynor-Mazuy Beta
2017-2019 Period: For the 2017-2019 period, the distribution of Treynor-Mazuy Beta values is tightly clustered around 0.9. This indicates that most funds exhibited slightly less volatility than the market. The narrow range of Beta values suggests that fund managers maintained a conservative approach to market risk, aligning closely with market movements but with marginally lower volatility.
2020 Pandemic Period: During the 2020 pandemic period, the distribution of Beta values broadens slightly, with a peak around 0.9 to 1.1. This indicates that some fund managers increased their exposure to market risk to capitalize on the heightened volatility, while others maintained a cautious approach. The wider distribution reflects the diverse strategies employed during the uncertain market conditions of the pandemic.
2021-2022 Post-Pandemic Period: In the post-pandemic period of 2021-2022, the distribution of Beta values narrows again and clusters around 0.9. This suggests that fund managers reverted to a more cautious approach, keeping their market exposure close to the overall market level as the economy began to stabilize. The distribution is similar to the pre-pandemic period, indicating a return to more traditional market risk management practices.
Treynor-Mazuy Delta
2017-2019 Period:
· In the 2017-2019 period, the distribution of Treynor-Mazuy Delta values is skewed to the right, with most values between 2 and 5. This suggests that many fund managers demonstrated successful market timing, achieving positive returns through strategic buying and selling. However, the presence of some negative Delta values indicates that not all managers were successful in their timing efforts.
2020 Pandemic Period:
· The Delta distribution during the 2020 pandemic period shifts to negative values, with the peak around -2. This indicates that many fund managers struggled with market timing during the volatile market conditions of the pandemic, resulting in negative returns from their timing strategies. The wider range of Delta values reflects the varied success of different fund managers, with a few achieving neutral or slightly positive outcomes despite the challenging environment.
2021-2022 Post-Pandemic Period:
· In the post-pandemic period of 2021-2022, the Delta distribution shifts back toward positive values, with a peak around 0 and a spread up to 2. This suggests an improvement in market timing ability as the market conditions became more predictable. Fund managers appear to have adjusted their strategies to better navigate the post-pandemic market, with many achieving neutral to slightly positive returns from timing strategies.

[bookmark: _Toc174549917]7.5 Henriksson and Merton Model
The scatter plots represent the performance metrics of 203 equity mutual funds over three different time intervals: 2017-19, 2020, and 2021-22. Each dot corresponds to one mutual fund, with its position reflecting the fund's risk-adjusted performance (Alpha), its market risk (Beta), and the size representing the fund's timing ability (Gamma).
2017-19 Period: In the 2017-19 period, the funds display a diffuse distribution with no clear pattern between Alpha and Beta. This suggests that there wasn't a consistent relationship between the funds' excess returns over the benchmark (Alpha) and their systematic risk (Beta). The majority of funds have a Gamma close to zero, indicating an overall neutral timing ability among the funds during this period. Specifically, there are 103 funds with positive Alpha and 100 with negative Alpha, while 102 funds have Beta values less than 1 and 101 with Beta values greater than 1.
2020 Period: In 2020, the spread of Alpha values dramatically increases, reflecting a wide variation in fund performance due to market disruptions caused by events such as the COVID-19 pandemic. The large Alpha values indicate that some funds were able to achieve significantly high returns over the benchmark after adjusting for risk. However, the larger and more negative Gamma values suggest that many funds struggled with timing the market effectively during this volatile period. Specifically, there are 120 funds with positive Alpha and 83 with negative Alpha, while 112 funds have Beta values less than 1 and 91 with Beta values greater than 1.
2021-22 Period: For the 2021-22 period, the distribution of funds tightens compared to 2020, with Alphas returning closer to the range seen in 2017-19, although they are generally higher. This could be interpreted as the market stabilizing somewhat, but with funds still showing a higher performance variance than in the pre-pandemic period. Gamma sizes have also generally decreased, indicating an improvement in market timing ability, though they still show a slight negative bias.
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[bookmark: _Toc170313366]Figure 7. 11 Henriksson and Merton Model
Specifically, there are 110 funds with positive Alpha and 93 with negative Alpha, while 105 funds have Beta values less than 1 and 98 with Beta values greater than 1. Overall, the data from these mutual funds indicate that 2020 was a year of both high risk and high potential reward, with considerable challenges in timing the market. The subsequent period shows signs of stabilization, but with persisting effects from the preceding market turmoil. These insights could be crucial for understanding mutual fund performance dynamics in relation to market volatility and can inform future fund management strategies.
[bookmark: _Toc174549918]7.6 Fama and French Model
Descriptive Statistics for Pre-COVID-19 
The mean alpha across all funds is approximately 0.66, with a standard deviation of 0.26, indicating moderate variability in fund manager performance above the benchmark. The average market beta (MKT) is around 0.92, showing strong sensitivity to market movements. The small minus big (SMB) beta averages about 0.06, suggesting a slight inclination towards smaller-cap stocks. The high minus low (HML) beta is close to 0.01, indicating minimal sensitivity to value stocks. The momentum (WML) beta averages approximately -0.01, showing negligible exposure to momentum.
Significance of Factor Exposures:
Pre-COVID, 155 out of 203 funds showed a statistically significant alpha. All 203 funds had statistically significant market betas, 144 had significant SMB betas, 114 had significant HML betas, and 97 had significant WML betas.
Descriptive Statistics during COVID-19 (2020)
The mean alpha significantly dropped to approximately -0.95, with a higher standard deviation of 0.70, indicating overall poorer fund performance relative to the benchmark during the pandemic's peak. The market beta (MKT) increased slightly to a mean of around 1.03, showing continued sensitivity to market movements. The SMB beta increased to 0.16, suggesting more orientation towards small-cap stocks. The HML beta remained comparable to pre-COVID levels with a mean of 0.04. The WML beta decreased to -0.05, indicating adverse momentum effects.


Significance Counts:
During COVID, only 15 funds had a statistically significant alpha. The number of funds with significant market betas dropped to 180, while 90 had significant SMB betas, 95 had significant HML betas, and 50 had significant WML betas.
Descriptive Statistics for Post COVID-19 (2021-2022)
The average alpha improved to around 0.19, though still showing variability and general non-significance in alpha generation. The market beta (MKT) reduced slightly to a mean of 0.95. The SMB beta remained close to zero, indicating negligible orientation towards small-cap stocks. The HML beta continued to show minimal influence with a mean of 0.02. The negative mean momentum beta persisted, indicating ongoing challenges with momentum strategies.
Significance Counts:
Post-COVID, the number of funds with statistically significant alpha remained low. The number of funds with significant market betas was 160, with 70 showing significant SMB betas, 75 significant HML betas, and 40 significant WML betas.
Scatter Plots
The three sets of scatter plots represent the relationship between alpha (excess return over the benchmark) and each of the Fama-French four factors (Market, SMB, HML, WML) for mutual funds across three different time periods: pre-COVID, during COVID, and post-COVID.
Pre-COVID Scatter Plots:
In the alpha vs. market beta plot, there is a tight clustering around the 0.8 to 1.0 beta range, suggesting that most funds had moderate to high market exposure. Alpha values are mostly positive, indicating that many funds were able to outperform the benchmark.
For alpha vs. SMB beta, the values are mostly positive but spread out, showing varied exposure to small minus big size premiums. There is no clear trend between SMB beta and alpha, suggesting that the size factor had a diverse impact on the funds' excess returns.
In alpha vs. HML beta, the HML beta is centered around zero with a few outliers, indicating that the high minus low value factor wasn't a strong influence on returns for most funds. Alpha values are spread across a range, without a clear connection to HML beta.
For alpha vs. WML beta, the WML beta is centered around zero, suggesting that the momentum factor did not have a significant consistent impact on fund performance in this period. The alpha distribution is similar to that of the HML plot, with no clear trend.
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During COVID Scatter Plots
In the alpha vs. market beta plot, there is a broader spread in beta values, indicating variable market exposure due to market volatility. Alpha values have a wider range, including significantly negative values, highlighting underperformance during the market stress of COVID-19.
For alpha vs. SMB beta, the SMB betas are more spread out, suggesting that the size factor played a more varied role during COVID-19. There remains no clear relationship between SMB beta and alpha, consistent with pre-COVID observations.
In alpha vs. HML beta, the plot is similar to the pre-COVID period but with a slightly wider spread in both alpha and HML beta. A cluster of funds with negative alpha indicates a common difficulty in beating the benchmark during COVID.
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For alpha vs. WML beta, the spread of WML beta is wide, but most values are clustered around zero. There is a noticeable cluster of negative alpha values, signifying underperformance relative to the benchmark.


Post-COVID Scatter Plots
In the alpha vs. market beta plot, the market beta clustering tightens, returning to a range similar to pre-COVID times. Alpha values show improvement, with fewer funds performing significantly below the benchmark.
For alpha vs. SMB beta, the spread of SMB beta is reduced compared to during COVID, indicating a return to a more stable market environment. There are still varied alpha outcomes, but fewer extreme negative values, hinting at recovery in fund performance.
In alpha vs. HML beta, there is a slight increase in the spread of HML beta, indicating variable exposure to value stocks. Alpha values show improvement, with fewer funds performing significantly below the benchmark.
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For alpha vs. WML beta, the spread of WML beta appears slightly larger, and alpha values show some improvement compared to the COVID period.
Overall, the scatter plots illustrate the varying relationships between alpha and the Fama-French factors across different periods, highlighting the impact of market conditions on mutual fund performance.

Comparative Analysis
The comparative analysis of the scatter plots for the three periods—pre-COVID, during COVID, and post-COVID—reveals insightful dynamics about the behavior of equity mutual funds in India in response to the changing economic landscape shaped by the COVID-19 pandemic.
Market Beta (MKT)
Pre-COVID, the funds demonstrated a relatively concentrated range of market beta, mostly between 0.8 and 1.0. This consistency reflects a period of stability where funds followed the market to a moderate or high degree. The alpha was generally positive, indicating effective strategies in outperforming the benchmark. During COVID, the market beta exhibited increased variance, and a wider range of negative alpha values emerged. This spread suggests that some funds struggled to adapt quickly to the market’s sudden changes due to heightened volatility and uncertainty. The wide dispersion illustrates that the impact of COVID-19 on market risk was not uniform across funds. Post-COVID, the market beta and alpha values realigned to a narrower band, similar to pre-COVID conditions. This realignment indicates an adaptation phase where fund managers may have adjusted strategies to new market realities, reflecting resilience and a potential recovery of the mutual fund sector.
SMB Beta (SMB)
Pre-COVID, the SMB beta values were varied, without a strong correlation to alpha. This distribution suggests that the size factor was not a principal determinant of fund performance in the pre-pandemic market. During COVID, the spread of SMB beta became more pronounced, possibly reflecting the differential impact of the pandemic on small and large companies. The lack of a clear pattern continued, but the variability hinted at strategic realignments or differing performances based on fund exposure to company size. Post-COVID, the SMB beta scatter tightened, although not to the same extent as the market beta, suggesting a lingering impact of the pandemic on the size factor. The fund performances, in terms of alpha, appeared more balanced, indicating a recovery phase.

HML Beta (HML)
Pre-COVID, HML beta was centered around zero, indicating neutral value exposure on average. Alpha values were dispersed, showing that HML was not a strong predictor of fund performance. During COVID, there was a similar central clustering, but with a noticeable increase in variance. The emergence of more negative alphas could reflect the challenges in capturing the value premium during the market upheaval. Post-COVID, a slight increase in the spread of HML beta suggested that some funds may have altered their exposure to value stocks in the aftermath of the pandemic, potentially as a strategic move to capture post-recessionary market trends.
WML Beta (WML)
Pre-COVID, WML beta was also centered around zero, with a symmetrical spread, indicating a general non-reliance on momentum factors for generating alpha.
During COVID, dispersion in WML beta indicated variable reactions to momentum during the pandemic. The clustering of negative alphas may reflect difficulties in leveraging momentum strategies amid market turmoil. Post-COVID, the spread in WML betas was wider, but with a reduction in extreme negative alphas. This may imply that momentum strategies began to stabilize and possibly contributed positively to fund performance as the market started recovering.
Overall Observations
The transition through these three periods highlights a significant evolution in fund performance and factor exposure. The pandemic acted as a stress test, underscoring the importance of adaptability and the ability of fund managers to navigate through uncharted economic conditions. The initial shock of COVID-19 disrupted traditional factor sensitivities, as evidenced by the heightened dispersion of beta values across all factors. As the situation progressed into the post-COVID era, a trend towards stabilization and a semblance of "new normal" can be observed, indicating an adjustment phase where fund strategies may have been recalibrated in accordance with the transformed economic landscape.
Moreover, the variability in alpha across all periods underscores the differential managerial performance, which is crucial for investors seeking to understand which funds managed to deliver robust returns throughout these turbulent times. These insights not only reflect past performances but also set the stage for future fund selection and investment strategy formulation in a post-pandemic world.


[bookmark: _Toc174549919]8. Comparison with Previous Research
The findings of the study reveal a significant increase in market volatility during the COVID-19 pandemic, which led to substantial fluctuations in mutual fund performance. This heightened volatility aligns with observations made by Banerjee and Dawn (2021), who identified that pharmaceutical mutual funds, despite exhibiting strong stock selection capabilities, struggled with market timing due to the unpredictable nature of the pandemic-induced market conditions. Similarly, Keswani and Sahu (2022) also reported a notable decline in mutual fund performance during the pandemic, followed by a gradual recovery, particularly in sectors like technology and pharmaceuticals that were directly impacted by the health crisis.
The study’s analysis using Sharpe and Treynor ratios indicates that while mutual funds demonstrated a degree of recovery in the post-COVID period, they did not entirely regain the stability observed before the pandemic. This finding is consistent with the broader literature, which also notes the persistent effects of the pandemic on mutual fund performance. For instance, Bodla (2022) observed that although some recovery was evident, the post-pandemic period remained characterized by volatility, particularly in funds with higher equity exposure.
A key difference between the findings of this study and those of previous research lies in the extent of recovery observed in the post-pandemic period. The study suggests that mutual funds showed improved risk-adjusted returns during this phase, as evidenced by higher Sharpe and Treynor ratios, indicating a partial stabilization. This contrasts with the findings of Bodla (2022), who noted that while there was some recovery, mutual fund performance remained volatile and uncertain, particularly for funds heavily invested in equities.
Furthermore, the study’s use of Jensen’s Alpha and the Fama-French models highlights the challenges faced by mutual funds in outperforming the market during the pandemic. The study found that only a small number of funds managed to achieve positive alpha during this period, reflecting the difficulties in navigating the volatile market conditions. This finding is corroborated by Banerjee and Dawn (2021), who also observed that mutual funds struggled to consistently outperform the market during the pandemic.
Overall, the findings of the study underscore the complex and varied responses of mutual funds to the unprecedented market conditions brought on by the COVID-19 pandemic. While there are parallels in the observed recovery trends across different studies, this study provides a nuanced view of the post-pandemic period, suggesting that mutual funds have shown signs of stabilization, albeit without fully returning to pre-pandemic levels (Keswani & Sahu, 2022; Banerjee & Dawn, 2021; Bodla, 2022). This comparison highlights the importance of adaptive management strategies in navigating the challenges posed by such external shocks.
[bookmark: _Toc174549920]9. Conclusion
This study conducted a comprehensive analysis of Indian open-ended equity mutual funds over a six-year period, segmented into three distinct phases: pre-COVID-19 (2017-2019), the COVID-19 year (2020), and post-COVID-19 (2021-2022). It provides significant insights into the resilience and adaptive strategies of mutual fund schemes under varying economic conditions. These periods were marked not only by the global health crisis but also by domestic economic reforms, such as the introduction of the Goods and Services Tax (GST) in 2017. The study utilized robust performance metrics including the Sharpe ratio, Treynor ratio, Jensen's performance measure, Treynor-Mazuy model, Henriksson and Merton model, and the Carhart Four-Factor Model. Initially, data for 477 mutual fund schemes were collected from the Refinitiv Eikon database; however, due to incomplete data, the analysis was ultimately focused on 203 equity mutual fund schemes.
The empirical findings suggest a nuanced view of mutual fund performance across these periods. Prior to the pandemic, from 2017 to 2019, mutual funds experienced a stable environment with relatively consistent returns, which then faced significant disruptions during 2020 due to the COVID-19 pandemic. This period witnessed increased volatility, impacting fund performances as indicated by the Sharpe and Treynor Ratios. The mutual funds generally underperformed during this tumultuous period, with the Jensen's Alpha showing many funds failing to beat the market, reflecting the challenges faced by fund managers in navigating the abrupt market shifts. In contrast, the post-COVID-19 period (2021-2022) showed signs of recovery and adaptation. The mutual funds displayed partial stabilization and improved performance, albeit not returning completely to the pre-pandemic stability. The Treynor-Mazuy and Henriksson and Merton models were instrumental in highlighting the funds’ timing abilities during these periods. The results from these models indicate a notable improvement in market adaptation post-COVID, suggesting that fund managers were better able to time the market and adjust their strategies according to the evolving economic landscape.
Regarding the specific research questions, the analysis indicates that the mutual fund schemes did not consistently perform better in the pre- and post-COVID periods when compared to during COVID. However, there was a marked improvement in post-COVID performance compared to during COVID, suggesting a resilient adjustment to the new normal. Furthermore, the equity mutual fund managers demonstrated proficient market timing abilities especially in the post-COVID phase, although their stock selection abilities varied, with many struggling to outperform the market during the peak pandemic period.
Overall, this study underscores the complex interplay of external shocks and fund management strategies in the performance of equity mutual funds. The gradual recovery and adjustment observed in the post-COVID period reflect the agility and resilience of fund managers in navigating both the challenges introduced by the pandemic and the opportunities that arose in the aftermath. This adaptation is crucial for investors and stakeholders in understanding the dynamics of fund performances in a post-pandemic economic environment, providing valuable lessons for future investment strategies and fund management practices.
A significant research gap identified through this study is the lack of comprehensive analysis focusing on the long-term impacts of simultaneous external shocks—such as a global pandemic and major tax reforms—on mutual funds in emerging markets. Most existing literature tends to examine these impacts in isolation and often within more stable, developed market contexts. Additionally, there is a scarcity of studies that integrate a variety of performance metrics to assess fund performance comprehensively during such turbulent periods.
While this study provides valuable insights into the performance of equity mutual funds during varied economic conditions, it faces several limitations. Initially, the research intended to analyze 477 mutual fund schemes, but due to missing values, the scope was narrowed to 203 schemes. This reduction potentially limits the generalizability of the findings across the broader mutual fund industry. Furthermore, the study is geographically confined to Indian mutual funds, which might restrict the applicability of the findings to other emerging or developed markets with different economic dynamics and regulatory environments. Another limitation is the reliance on historical data from the Refinitiv Eikon database, which while comprehensive, may not capture real-time market anomalies or the full impact of geopolitical events that could influence fund performance. Additionally, the study's timeframe, although capturing distinct phases such as pre-COVID, during COVID, and post-COVID, may not account for long-term trends that could provide a more in-depth understanding of persistent patterns or anomalies in mutual fund performance. Lastly, while the study uses multiple robust performance metrics, the inclusion of other models or newer analytical techniques could potentially provide different perspectives on fund performance and risk management.
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