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Abstract

The Indian stock market, one of the largest and most dynamic among emerging economies, has experienced
substantial growth and transformation over the past few decades. Liberalization policies introduced in the
early 1990s, combined with globalization and technological advancements, have contributed to the increasing
participation of both domestic and foreign investors. Despite these advancements, the market continues to
display inefficiencies and behavioral tendencies that offer fertile ground for the study of stock market
anomalies. Traditional financial theories, particularly the Efficient Market Hypothesis (EMH), suggest that
stock prices fully incorporate all available information, thereby negating the possibility of consistently
achieving abnormal returns. However, empirical evidence from markets worldwide indicates recurring
deviations from this principle. These deviations, termed "anomalies," represent patterns of returns
inconsistent with EMH and challenge the notion of rational investor behavior. The existence of such anomalies
offers potential opportunities for investors to formulate profitable strategies while simultaneously
questioning the universality of traditional financial models. This thesis primarily investigates three well-
documented stock market anomalies within the context of the Indian stock market: the size effect, momentum
effect, and value effect. The size effect refers to the consistent outperformance of small-cap stocks relative to
large-cap stocks, even after adjusting for risk. The momentum effect highlights the phenomenon where stocks
exhibiting superior past performance continue to generate positive returns over short- to medium-term
horizons. Lastly, the value effect indicates that stocks with lower valuation metrics, such as low Price-to-
Earnings (P/E) or Price-to-Book (P/B) ratios, outperform their high-growth counterparts in the long run.

Although these anomalies have been extensively studied in developed markets like the United States and
Europe, emerging markets such as India present unique attributes that warrant deeper analysis. The Indian
market is characterized by higher volatility, greater information asymmetry, regulatory transitions, and a
significant presence of retail investors, all of which potentially amplify or alter the behavior of these anomalies.
Behavioral finance factors such as overconfidence, herd behavior, and loss aversion are particularly prevalent
among Indian investors, further influencing the manifestation of inefficiencies in the market. The findings
reveal that all three anomalies are present and statistically significant in the Indian stock market, albeit with
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varying degrees of persistence across different periods. The size effect is notably strong, supporting the
argument that small-cap stocks offer higher risk-adjusted returns compared to large-cap stocks. Momentum
strategies based on prior winners also demonstrate substantial profitability over short horizons, highlighting
potential for tactical asset allocation. The value effect remains evident, particularly during market downturns,
suggesting that undervalued stocks provide resilience and long-term outperformance.

These insights carry practical implications for investors, fund managers, and policymakers. By acknowledging
the presence of anomalies, investment strategies can be optimized to exploit these inefficiencies.
Simultaneously, regulators and policymakers may consider measures to enhance transparency and reduce
information asymmetry, contributing to improved market efficiency.

Keywords: Anomalies; Indian stock Market; Stocks; Investors; Policymakers

CHAPTER 1: INTRODUCTION
A Study of Anomalies on Indian Stock Market
Introduction
1. Background and Motivation

India, a prominent member of the BRIC economies, has emerged as one of the fastest-growing markets
globally, propelled by significant economic liberalization and deregulation since the early 1990s. This
transformation has led to remarkable advancements in the Indian stock market, including enhanced
liquidity, increasing market capitalization, and growing participation from both domestic and foreign
investors. Despite these achievements, the Indian market remains an evolving entity, often subject to
inefficiencies and behavioral influences. These characteristics provide a fertile ground for exploring market
anomalies, deviations from expected financial behaviors that challenge established market theories.

At the core of traditional finance lies the Efficient Market Hypothesis (EMH), which posits that stock prices
fully reflect all available information, thereby eliminating opportunities for consistent abnormal returns.
However, real-world market behavior often deviates from this ideal, with anomalies revealing systematic
departures from expected performance. These anomalies not only question the universal applicability of
EMH but also present opportunities for strategic investment. Among the most studied anomalies are the size
effect, momentum effect, and value effect.

The size effect suggests that small-cap stocks tend to outperform their large-cap counterparts, even after
adjusting for risk. This finding contradicts traditional risk-return models and highlights the unique potential
of smaller firms in generating superior returns. Similarly, the momentum effect reveals that stocks with
strong past performance often continue to perform well in the short-to-medium term, a pattern inconsistent
with the notion of random price movements. Meanwhile, the value effect demonstrates that stocks with
lower valuation ratios, such as Price-to-Earnings (P/E) and Price-to-Book (P/B), consistently outperform
growth stocks over the long term, challenging the efficiency of pricing based on growth expectations.

These anomalies have been extensively examined in developed markets such as the United States and
Europe, where market efficiency is presumed to be higher. However, their relevance and dynamics in
emerging markets like India remain underexplored. Emerging markets are distinguished by characteristics
such as higher volatility, greater information asymmetry, and pronounced behavioral biases among
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investors. These features amplify the significance of anomalies, making the Indian market a unique
laboratory for investigating their persistence and interaction.

India’s stock market, with its distinct attributes, offers a compelling context for studying anomalies. For
instance, the high participation of retail investors—currently estimated at over 24.5 million—introduces
behavioral tendencies like overconfidence, herding, and loss aversion, which can distort market efficiency.
Additionally, the inherent volatility of Indian markets, compared to their developed counterparts,
accentuates the effects of momentum and value anomalies. The issue of information asymmetry further
compounds these inefficiencies, as limited and uneven access to market information sustains anomalies such
as the size effect. Finally, institutional factors, including regulatory policies and macroeconomic conditions,
significantly shape the dynamics of anomalies in the Indian market.

Understanding these anomalies within the Indian context is not only vital for academic research but also has
practical implications for investors. By examining the prevalence, persistence, and interaction of these
anomalies, investors can devise better strategies tailored to the unique characteristics of the Indian market.
Moreover, insights from this research can inform policymakers about the degree of market efficiency and
the behavioral tendencies influencing investment decisions in India.

This study aims to bridge the existing research gap by providing an empirical analysis of stock market
anomalies in India. By focusing on the size, momentum, and value effects, this research seeks to enhance the
understanding of market behaviour in an emerging economy, contributing to the broader discourse on
financial market efficiency and investment strategies.

Basic Terms and Concepts

To frame this research effectively, it is essential to understand key terms and concepts that underpin the
study of market anomalies:

Efficient Market Hypothesis (EMH)

The Efficient Market Hypothesis (EMH) is a foundational theory in finance, proposed by Eugene Fama,
asserting that financial markets are "efficient," meaning that stock prices always incorporate and reflect all
available information. EMH is categorized into three forms:

In its Weak Form Efficiency, EMH argues that past trading data, such as prices and volumes, cannot predict
future stock movements, rendering technical analysis ineffective. Under Semi-Strong Form Efficiency, all
publicly available information, including financial reports and news, is already reflected in stock prices,
making fundamental analysis insufficient for consistent abnormal returns. Lastly, Strong Form Efficiency
asserts that all information, including insider knowledge, is fully accounted for in stock prices, leaving no
opportunity for superior returns.

Despite its widespread acceptance, EMH faces criticism due to numerous real-world phenomena. Financial
anomalies and behavioral factors reveal significant deviations from theoretical efficiency, highlighting
market inefficiencies. These observations challenge EMH's universal validity, particularly in emerging
economies like India.

Market Anomalies

Market anomalies refer to patterns or trends in stock behaviour that deviate from the expectations of EMH.
Such anomalies challenge the theory's assumption of market efficiency and provide evidence of systematic
market inefficiencies. They include deviations caused by structural market conditions, behavioral biases, or
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information asymmetry. Some prominent anomalies include:

¢ Value Effect: Stocks with low valuation metrics, such as Price-to-Earnings (P/E) and Price-to-Book (P/B)
ratios, tend to outperform growth stocks over extended periods.

» Momentum Effect: Stocks that have recently performed well often continue to generate high returns in
the short to medium term.

o Size Effect: Smaller firms consistently yield higher average returns than larger firms, even after adjusting
for risk factors.

These anomalies are integral to understanding inefficiencies within the Indian stock market and underscore
the need to further explore these phenomena in developing economies.

1. Stock Market Anomalies

Stock market anomalies refer to observable patterns or trends in stock market behavior that enable the
prediction of returns, challenging the Efficient Market Hypothesis. These anomalies highlight inefficiencies
in markets and offer insights into systematic deviations from expected returns. The following sections
discuss key anomalies—value effects, momentum effects, and size anomalies—and their implications for
market efficiency.

2. Value Effects

Value stocks, characterized by low valuation metrics such as Price-to-Earnings (P/E) and Price-to-Book
(P/B) ratios, consistently outperform other stocks in terms of long-term returns. This phenomenon occurs
as these stocks are often undervalued by the market, leading to subsequent higher returns when their true
value is realized. Additionally, stocks with poor recent performance tend to generate higher future returns
as they recover from periods of undervaluation.

Studies have shown that portfolios constructed using various measures of value, such as book-to-market
ratios or cash-flow-to-price ratios, outperform those consisting of high-growth or glamour stocks. This
observation suggests that value investing strategies are not only profitable but also challenge the notion that
markets efficiently price all available information. Importantly, the value effect is not attributed to excessive
risk, as return variability is similar between value and growth stock portfolios. Moreover, this anomaly
indicates that investor psychology, such as overreaction to short-term trends and undervaluation of
underperforming stocks, plays a significant role. While well-documented in developed markets, limited
research on value effects in emerging markets like India presents an opportunity to explore this anomaly
further, especially in light of India's distinct market dynamics.

3. Momentum Effects

Momentum effects describe the tendency of stocks that have performed well in the recent past to continue
delivering strong returns in the short to medium term. This anomaly is often attributed to the market's slow
adjustment to new information or past profit surprises. Momentum-based strategies have demonstrated
profitability across various global markets, including both developed and emerging economies. For instance,
portfolios formed based on recent high-performing stocks have consistently outperformed those based on
underperforming stocks.

The momentum effect highlights inefficiencies in how markets incorporate and react to new information,
thereby questioning the assumptions of EMH. Behavioral factors, such as investor overreaction or delayed
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response to positive news, contribute significantly to this anomaly. In the Indian context, where retail
investor participation is high, these behavioral biases are amplified, creating opportunities for momentum-
based strategies to yield substantial profits. Studies have also linked momentum profits to idiosyncratic
factors in stocks, further supporting the role of psychological and informational inefficiencies in sustaining
this anomaly.

4. Size Anomalies

The size anomaly refers to the observation that stocks of smaller firms often yield higher average returns
compared to larger firms, even after accounting for risk. This effect is particularly pronounced in emerging
markets, where small firms may offer greater growth potential due to their agility and ability to capitalize on
niche opportunities. Additionally, small-cap stocks often operate in sectors with significant upside potential,
appealing to risk-tolerant investors seeking higher rewards.

However, the size effect is also linked to the distressed firm effect, where higher returns are seen as
compensation for the perceived higher risks associated with smaller firms. Despite these risks, empirical
studies have consistently demonstrated the existence of this anomaly across diverse global markets. For
instance, research has shown that small-cap stocks outperform large-cap stocks in both developed
economies like the United States and emerging economies like India. The size anomaly underscores that
market inefficiencies persist globally, and strategic targeting of small-cap stocks can offer excess returns. In
the context of India, this anomaly gains additional relevance due to the significant number of small and
medium-sized enterprises (SMEs) contributing to the economy.

Collectively, these anomalies provide strong evidence against the absolute validity of the Efficient Market
Hypothesis. By studying their prevalence and interaction within the Indian stock market, this research aims
to deepen the understanding of market inefficiencies and inform investment strategies tailored to emerging
market dynamics.

5. Volatility

Volatility measures the degree of variation in stock prices over time and serves as an indicator of market risk
and uncertainty. High volatility often reflects rapid shifts in investor sentiment and fluctuating market
conditions. Emerging markets like India exhibit elevated volatility due to:

Economic factors, including fluctuations in GDP growth, inflation, and interest rates, significantly influence
volatility levels. Behavioral tendencies such as overreaction and herding behaviour, prevalent among retail
investors, amplify price fluctuations. Additionally, frequent regulatory interventions create market
uncertainty, causing sharp price swings. Elevated volatility in India accentuates market inefficiencies,
making anomalies more pronounced and providing opportunities for strategic investment.

6. Information asymmetry

Arises when different market participants have unequal access to relevant information. This disparity
creates inefficiencies, allowing certain anomalies to persist. In the Indian stock market, information
asymmetry is evident in several ways:

Institutional investors often have faster access to detailed and high-quality information than retail investors,
creating an uneven playing field. The complexity and diversity of Indian listed companies and sectors add to
the challenge of obtaining accurate and comprehensive data. Technological barriers further exacerbate the
issue, as smaller investors may lack the tools required to analyse and interpret information effectively.
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Addressing these gaps through technological advancements and greater transparency is critical to reducing
asymmetry and improving market efficiency.

Relevance to the Indian Context

These anomalies have been extensively examined in developed markets such as the United States and
Europe, where market efficiency is presumed to be higher. However, their relevance and dynamics in
emerging markets like India remain underexplored. Emerging markets are distinguished by characteristics
such as higher volatility, greater information asymmetry, and pronounced behavioral biases among
investors. These features amplify the significance of anomalies, making the Indian market a unique
laboratory for investigating their persistence and interaction.

India’s stock market, with its distinct attributes, offers a compelling context for studying anomalies. For
instance, the high participation of retail investors—currently estimated at over 24.5 million—introduces
behavioral tendencies like overconfidence, herding, and loss aversion, which can distort market efficiency.
Additionally, the inherent volatility of Indian markets, compared to their developed counterparts,
accentuates the effects of momentum and value anomalies. The issue of information asymmetry further
compounds these inefficiencies, as limited and uneven access to market information sustains anomalies such
as the size effect. Finally, institutional factors, including regulatory policies and macroeconomic conditions,
significantly shape the dynamics of anomalies in the Indian market.

Understanding these anomalies within the Indian context is not only vital for academic research but also has
practical implications for investors. By examining the prevalence, persistence, and interaction of these
anomalies, investors can devise better strategies tailored to the unique characteristics of the Indian market.
Moreover, insights from this research can inform policymakers about the degree of market efficiency and
the behavioral tendencies influencing investment decisions in India.

This study aims to bridge the existing research gap by providing an empirical analysis of stock market
anomalies in India. By focusing on the size, momentum, and value effects, this research seeks to enhance the
understanding of market behaviour in an emerging economy, contributing to the broader discourse on
financial market efficiency and investment strategies.

CHAPTER 2
LITERATURE REVIEW

LITERATURE REVIEW
Literature Review: 1

“Common Risk Factors in the Returns on Stocks and Bonds” by Fama and French (1993) expands the
traditional Capital Asset Pricing Model (CAPM) by introducing the Fama-French Three-Factor Model. This
model includes market risk, size (SMB - Small Minus Big), and value (HML - High Minus Low) factors to
explain stock returns more comprehensively. The authors analyze stock and bond returns from 1963 to 1991
using CRSP data, constructing portfolios based on size and book-to-market ratios. Through regression
analysis, they demonstrate that small-cap stocks consistently outperform large-cap stocks (size effect), and
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value stocks with high book-to-market ratios outperform growth stocks (value effect), revealing anomalies
that CAPM cannot explain.

Their findings show that the three-factor model offers a superior explanation of asset returns compared to
the single-factor CAPM. The inclusion of SMB and HML factors highlights that market risk alone is insufficient
to capture return variations, making size and value critical risk factors. Additionally, Fama and French extend
their analysis to bond returns, identifying term and default risk factors, further emphasizing the broad
applicability of their model. These insights have significant implications for portfolio management, helping
investors design better-diversified portfolios and assess risks more accurately.

Despite its contributions, the three-factor model has limitations. It assumes that factor premiums are
constant over time and may not fully apply in non-U.S. markets. Additionally, it does not account for the
momentum effect, which was later addressed by Carhart’s four-factor model. Nonetheless, Fama and
French'’s research remains a cornerstone in asset pricing, widely used in academic studies and practical
investment strategies, and has laid the groundwork for further advancements, such as their later five-factor
model.

Literature Review: 2

The paper “Stock Market Anomalies: A Study of Calendar and Momentum Effects in the Indian Stock Market”
by Rajesh Gupta and Puneet Jain investigates the presence of calendar and momentum anomalies in the
National Stock Exchange (NSE). The study aims to test market efficiency by analyzing whether these
anomalies persist over time. Using historical NSE data, the authors examine patterns such as the day-of-the-
week effect, monthly effects, and momentum strategies. They employ statistical models and regression
analysis to evaluate stock returns and identify trends that deviate from the Efficient Market Hypothesis
(EMH).

The findings reveal that momentum strategies, which involve buying past winners and selling past losers,
are particularly profitable in the Indian stock market. Additionally, calendar anomalies such as the Monday
effect and January effect are observed, where returns differ systematically based on the time of year or week.
Importantly, these anomalies persist even after adjusting for transaction costs, indicating that investors can
potentially exploit these patterns for excess returns. This challenges the notion of semi-strong form market
efficiency, which suggests that publicly available information should already be reflected in stock prices.

Despite these findings, the paper acknowledges certain limitations, such as the potential impact of market
microstructure effects and changes in trading regulations. However, the research has significant implications
for investors and portfolio managers, as it highlights profitable trading strategies based on historical return
patterns. Moreover, it encourages further exploration of behavioral biases and market inefficiencies in
emerging markets like India. Overall, the study contributes to the growing literature on market anomalies
and offers insights into the unique characteristics of the Indian stock market.

Literature Review: 3

The paper “Four-Factor Model in Indian Equities Market” by the Indian Institute of Management, Ahmedabad
(2023) evaluates the effectiveness of the Fama-French Three-Factor Model in explaining stock returns and
extends it with a momentum factor to form the Four-Factor Model. Using data from the Indian equities
market, the research aims to determine whether anomalies like size, value, and momentum are captured by
traditional risk-based models. The authors construct portfolios based on market capitalization, book-to-
market ratios, and past performance, applying regression analysis to assess the impact of these factors on
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returns.

The study finds that the Four-Factor Model, which incorporates market risk (MKT), size (SMB), value (HML),
and momentum (WML - Winners Minus Losers), better explains return variations compared to the
traditional Three-Factor Model. The momentum factor, which captures the tendency of stocks with strong
past performance to continue outperforming, proves significant in the Indian market. The research also
confirms that small-cap and value stocks generate higher returns than large-cap and growth stocks, aligning
with global patterns. However, the persistence of the momentum effect highlights inefficiencies unique to
the Indian market, suggesting that behavioral biases and investor sentiment play a notable role.

The paper concludes that while the Four-Factor Model enhances explanatory power, some anomalies remain
unexplained, indicating that additional factors or behavioral models may be necessary for a complete
understanding. The findings have practical implications for investors, hedge funds, and portfolio managers,
as incorporating momentum strategies can improve risk-adjusted returns. Additionally, the research
contributes to the academic debate on market efficiency in emerging markets, emphasizing that the Indian
equities market exhibits characteristics of both efficiency and behavioral-driven inefficiencies.

Literature Review: 4

The paper “Momentum Profits, Portfolio Characteristics and Asset Pricing Models: 2015 Evidence from
India” by Sanjay Sehgal and B. Balakrishnan investigates the effectiveness of momentum strategies in the
Indian stock market and their implications for asset pricing models. Using data from the NSE, the authors
form portfolios based on past stock returns and analyze their performance over various holding periods. The
study aims to test the validity of the Efficient Market Hypothesis (EMH) by determining whether momentum
strategies, which involve buying past winners and selling past losers, yield abnormal returns.

The findings reveal that momentum strategies produce significant abnormal returns in the Indian market,
even after accounting for transaction costs. The returns are particularly strong for short- to medium-term
holding periods, suggesting that stock prices underreact to past information. Additionally, the authors test
various asset pricing models, including the CAPM and Fama-French models, but find that these models fail
to fully explain the observed momentum profits. This highlights market inefficiencies and suggests that
factors beyond traditional risk-based explanations, such as behavioral biases or investor sentiment, may
drive momentum returns.

The study concludes that the persistence of momentum profits challenges the semi-strong form of EMH,
indicating that publicly available information is not fully reflected in stock prices. For investors and portfolio
managers, the findings underscore the potential of momentum-based strategies to enhance portfolio
performance. Additionally, the research encourages further exploration of behavioral models, such as
overreaction and underreaction theories, to better understand price patterns in emerging markets like India.
Overall, the paper contributes to the broader discourse on asset pricing anomalies and market efficiency in
developing economies.

Literature Review: 5

The paper “Size, Value, and Momentum Returns in Indian Stock Market” (2023) by Neeraj Kumar Sharma,
Dr. Rupinder Bir Kaur, and Prof. Keshav Malhotra explores the impact of size, value, and momentum factors
on stock returns in the Indian stock market. The authors construct portfolios based on market capitalization
(for size), valuation metrics such as price-to-earnings (P/E) and price-to-book (P/B) ratios (for value), and
past stock performance (for momentum). Using historical data from the NSE, they apply regression analysis
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to evaluate how these factors influence portfolio returns and whether they align with established asset
pricing theories.

The study’s results highlight significant size, value, and momentum anomalies in the Indian market. Small-
cap stocks outperform large-cap stocks, supporting the size anomaly, while value stocks with high book-to-
market ratios generate higher returns than growth stocks, confirming the value anomaly. Additionally,
momentum strategies—buying stocks that performed well in the past and selling those that
underperformed—produce substantial abnormal returns, consistent with previous findings in global
markets. Notably, the value and momentum effects persist even after controlling for market risk, challenging
the predictions of traditional asset pricing models like CAPM and the Fama-French Three-Factor Model.

The research concludes that the Indian stock market exhibits inefficiencies, with size, value, and momentum
factors playing a crucial role in driving returns. The findings have practical implications for investors,
suggesting that incorporating these factors into portfolio construction can improve risk-adjusted returns.
Additionally, the persistence of these anomalies highlights the need for more robust asset pricing models
that account for behavioral biases and market inefficiencies in emerging markets like India. This study
contributes to the growing literature on factor-based investing and asset pricing in developing economies.

Literature Review: 6

The paper “Calendar Anomalies in Indian Stock Markets” (2004) by B. Chakrabarty and T. Bandyopadhyay
examines the presence of calendar anomalies, focusing on the day-of-the-week and month-of-the-year effects
in the Indian stock market. The authors analyze historical stock return data to identify patterns that deviate
from the Efficient Market Hypothesis (EMH). Their research reveals significant anomalies, particularly
higher returns on Mondays and during certain months, notably January. These patterns suggest that stock
prices in India do not fully incorporate available information, leading to predictable return behaviors.

The study attributes these anomalies to factors such as investor behavior and market microstructure. For
instance, the Monday effect, characterized by higher returns at the start of the trading week, may result from
information accumulation over the weekend and delayed market reactions. Similarly, the January effect,
where stocks, particularly small-cap stocks, generate unusually high returns, is attributed to tax-loss selling
by investors at the end of the financial year and subsequent reinvestment in January. These findings
challenge the semi-strong form of EMH, which posits that publicly available information should already be
reflected in stock prices.

The research has significant implications for both investors and policymakers. For investors, understanding
these anomalies offers opportunities to design trading strategies that exploit predictable patterns for
abnormal returns. For regulators and market participants, the study emphasizes the importance of
improving market efficiency by addressing structural issues such as trading mechanisms and information
dissemination. Overall, the paper contributes to the broader literature on market anomalies, highlighting the
unique characteristics of emerging markets like India and encouraging further research into behavioral
finance and market microstructure theories.

Literature Review: 7

The paper “Momentum and Contrarian Effects in Indian Stock Market” (2006) by ]. Patel and A. Sharma
investigates the presence of momentum and contrarian effects in Indian stock returns using data from 1995
to 2004. The authors analyze stock performance across various sectors to understand how past returns
influence future performance. Their findings reveal that momentum strategies—buying past winners and
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selling past losers—generate significant positive returns, particularly in the short term. This result suggests
that price trends persist in the Indian market, challenging the Efficient Market Hypothesis (EMH).

However, the study also highlights that these effects are not uniform across all sectors. While momentum
strategies are profitable in the short run, contrarian strategies, which involve buying underperforming
stocks and selling outperforming ones, are more effective for small-cap stocks over the long term. This
pattern indicates that small-cap stocks experience price reversals, possibly due to market overreactions or
liquidity constraints. Additionally, the sectoral analysis reveals that some industries are more prone to
momentum effects, whereas others exhibit stronger contrarian patterns, reflecting differences in investor
behavior and market dynamics.

The research concludes that persistent momentum and contrarian effects are evidence of market
inefficiencies in the Indian equity market. For investors and portfolio managers, these findings provide
valuable insights for developing trading strategies tailored to market conditions and stock characteristics.
Additionally, the study contributes to the broader literature on behavioral finance by suggesting that
psychological biases, such as overreaction and herding behavior, play a significant role in driving stock
returns. Overall, the paper underscores the complexities of the Indian stock market and the opportunities
for alpha generation through factor-based investing.

Literature Review: 8

The paper “Size and Book-to-Market Anomalies in the Indian Stock Market” (2011) by P. Basu investigates
the performance of size and value factors in the Indian equity market, building on the framework of the
Fama-French Three-Factor Model. Using data from Indian stock exchanges, the study analyzes the
relationship between market capitalization, book-to-market (B/M) ratios, and stock returns. The findings
indicate that small-cap stocks consistently outperform large-cap stocks, demonstrating the size anomaly.
Additionally, value stocks—those with high B/M ratios—generate higher returns than growth stocks,
highlighting the presence of a value premium in the Indian market.

Basu attributes these anomalies to structural inefficiencies in the Indian market, including inadequate
investor information, limited institutional participation, and less efficient price discovery mechanisms. The
size anomaly is particularly pronounced among small-cap stocks, where limited analyst coverage and lower
liquidity contribute to mispricing. Similarly, the value premium is driven by market participants’
underreaction to fundamentals, as value stocks remain underpriced despite their strong financials. The study
also observes that traditional asset pricing models, such as CAPM, fail to explain these anomalies, further
supporting the argument for multi-factor models in emerging markets.

The research has significant implications for both academic and investment communities. It reinforces the
relevance of factor-based investing strategies, such as small-cap and value investing, to achieve superior risk-
adjusted returns in the Indian market. Additionally, the findings emphasize the need for better information
dissemination and regulatory reforms to reduce market inefficiencies. Overall, Basu’s study contributes to
the global discourse on asset pricing anomalies and provides a valuable perspective on the behavior of
emerging markets like India.

Literature Review: 9

The paper “The Impact of Earnings Surprises on Stock Returns in the Indian Market” (2015) by M.
Madhusudhana and S. Rajendran investigates how earnings surprises influence stock returns using data
from 2005 to 2013. The authors define earnings surprises as deviations between actual earnings and market

710


http://www.ijsate.com/

International Journal of Science, Architecture, Technology, and Environment Volume 02, Issue 05, May 2025
ISSN 3048-8222 (Online) | www.ijsate.com [ editor@ijsate.com

expectations and analyze their impact on short-term stock price movements. Their findings reveal that
positive earnings surprises lead to significant abnormal returns, indicating that Indian investors respond
strongly to corporate earnings announcements. Conversely, negative surprises trigger substantial price
declines, underscoring the market's sensitivity to earnings news.

The study further highlights that the market reaction to earnings surprises persists beyond the
announcement period, a phenomenon known as earnings momentum. Stocks that report positive surprises
continue to outperform, while those with negative surprises underperform in the following weeks. This
persistence contradicts the predictions of the Efficient Market Hypothesis (EMH), which suggests that stock
prices should fully incorporate new information immediately. The overreaction observed in the Indian
market may stem from behavioral biases such as investor herding, overconfidence, and limited information
processing.

Madhusudhana and Rajendran’s research has important implications for investors, analysts, and
policymakers. For investors, the persistence of earnings momentum presents an opportunity to develop
trading strategies that capitalize on post-earnings drift. For analysts, the findings emphasize the importance
of accurate earnings forecasts in guiding investment decisions. Additionally, the study highlights the need
for regulatory bodies to ensure transparency in earnings reporting and reduce information asymmetry.
Overall, the paper contributes to the understanding of market inefficiencies in emerging economies and
offers insights into investor behavior in the Indian stock market.

Literature Review: 10

The paper “Market Efficiency and Anomalies in Indian Stock Market: Evidence from the Stock Return
Predictability” (2018) by A. Kumar and M. Shanmugam examines the predictability of stock returns in the
Indian market by analyzing a combination of fundamental and technical variables. The authors focus on
variables such as the price-to-earnings (P/E) ratio, momentum, and market capitalization (size) to assess
their ability to forecast stock returns. Their findings suggest that stock returns in the Indian market are
indeed predictable using these variables, creating opportunities for investors to exploit anomalies. This
predictability indicates that the market is not fully efficient, particularly in the short term, where investors
can generate abnormal returns by using these factors.

Kumar and Shanmugam’s study provides strong evidence of market inefficiencies, which deviate from the
Efficient Market Hypothesis (EMH). While the market is moving towards greater efficiency, especially as it
becomes more integrated with global financial markets, inefficiencies still exist in the short-term horizon.
The predictability of stock returns using fundamental indicators like the P/E ratio and size, along with
technical indicators like momentum, suggests that some investors may take advantage of mispricing,
indicating that stock prices do not always reflect all available information immediately.

The research holds practical implications for investors and portfolio managers. The ability to predict stock
returns based on certain factors can be leveraged to develop investment strategies that exploit these
inefficiencies. However, the study also underscores the need for continued progress towards a more efficient
market, as persistent anomalies present risks and opportunities for active investors. Overall, Kumar and
Shanmugam’s work adds to the growing body of literature on market inefficiencies and provides useful
insights into stock return predictability in emerging markets like India.

Literature Review: 11
The paper “Liquidity Anomalies in the Indian Stock Market” (2009) by R. Chakrabarti and M. Subrahmanyam
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investigates the relationship between liquidity and stock returns, focusing on liquidity-related anomalies in
the Indian equity market. The authors analyze how variations in liquidity affect stock performance and find
that illiquid stocks tend to outperform liquid stocks, a result that contradicts the predictions of the Efficient
Market Hypothesis (EMH). According to EMH, stock prices should reflect all available information, and
liquidity should not provide any predictive power for future returns. However, Chakrabarti and
Subrahmanyam’s study reveals that stocks with lower trading volumes and wider bid-ask spreads, typically
considered illiquid, tend to generate higher returns, challenging the notion of market efficiency.

The study highlights that liquidity-related anomalies persist in the Indian stock market, which is more
pronounced in emerging markets where information asymmetry, lower institutional participation, and less
efficient market structures often prevail. These inefficiencies provide opportunities for investors to exploit
illiquidity premiums by focusing on stocks with lower liquidity, which are often overlooked by institutional
investors. This anomaly may arise from the higher risk associated with illiquid stocks, which leads to higher
returns as compensation for the additional risk taken by investors.

Chakrabarti and Subrahmanyam'’s findings have practical implications for investors and market participants.
Liquidity-based trading strategies that target stocks with lower liquidity could potentially deliver superior
returns, especially in markets with high inefficiencies. For portfolio managers, incorporating liquidity
considerations into asset selection could enhance portfolio performance. The study also suggests that
regulatory bodies should address liquidity issues to improve market efficiency and reduce opportunities for
exploitation. Ultimately, the paper contributes to the growing body of research on market anomalies and
liquidity’s role in shaping stock returns in emerging markets like India.

Literature Review: 12

The paper “Stock Return Predictability and Anomalies in the Indian Market” (2014) by S. Sarkar and R.
Zaman investigates the predictability of stock returns in the Indian market, with a particular focus on
anomalies such as the size effect and momentum effect. The study reveals that stock returns can be predicted
based on past price movements (momentum) and firm characteristics like market capitalization (size) and
the price-to-earnings (P/E) ratio. The research suggests that these anomalies, which contradict the Efficient
Market Hypothesis (EMH), persist over time, providing traders with profitable opportunities to exploit these
market inefficiencies.

Sarkar and Zaman'’s findings highlight that the Indian stock market is not fully efficient, especially when it
comes to utilizing information on firm size, valuation ratios, and price momentum. The size effect shows that
small-cap stocks tend to outperform large-cap stocks, while the momentum effect indicates that stocks with
strong past performance continue to perform well in the short-term. These predictable patterns suggest that
investors can achieve abnormal returns by incorporating these factors into their investment strategies,
further challenging the notion of market efficiency in emerging markets like India.

The study offers significant insights for investors and market participants. Traders can develop strategies
based on size, momentum, and valuation factors to capitalize on these market inefficiencies. Additionally,
the persistence of these anomalies underscores the importance of understanding market dynamics and firm
characteristics when making investment decisions. For policymakers, the research suggests the need for
measures to enhance market efficiency, such as improving information flow and reducing informational
asymmetry. Overall, the paper adds to the literature on stock return predictability and anomalies,
emphasizing the opportunities and risks that exist in the Indian stock market.

Literature Review: 13
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The paper “The Impact of Dividend Announcements on Stock Prices: Evidence from the Indian Stock Market”
(2015) by R. Sharma and R. Singh explores the relationship between dividend announcements and stock
returns in the Indian equity market. The authors examine how stock prices react to dividend announcements
and find that dividend-paying stocks tend to experience abnormal returns, particularly for firms with higher
dividend yields. This finding indicates that the market does not fully incorporate the information regarding
dividend policies, leading to the presence of a market anomaly. The delayed or incomplete market reaction
to dividend announcements suggests inefficiencies in the Indian stock market.

Sharma and Singh'’s research challenges the Efficient Market Hypothesis (EMH), which posits that all publicly
available information is reflected in stock prices immediately. The presence of abnormal returns following
dividend announcements, especially for firms with higher dividend yields, points to the possibility of
mispricing in the market. Investors may underestimate or overestimate the significance of dividend
information, creating opportunities for those who are able to identify and act upon these inefficiencies. This
anomaly offers a potential strategy for investors to capitalize on the mispricing of stocks in response to
dividend-related news.

The findings of this study have practical implications for investors and market participants. For investors,
the research suggests that dividend-related anomalies can be exploited by closely monitoring dividend
announcements and making informed investment decisions. Portfolio managers may also consider
incorporating dividend yield as a factor in stock selection to enhance returns. Additionally, the study calls
attention to the need for improved market efficiency, suggesting that more timely and accurate incorporation
of dividend information could reduce the opportunities for arbitrage. Ultimately, Sharma and Singh’s work
contributes to the broader understanding of market inefficiencies in emerging markets, providing valuable
insights for both academic research and investment strategy development.

Literature Review: 14

The paper “Seasonality Effects and Anomalies in Indian Stock Market Returns” (2017) by P. Reddy and S.
Ramaswamy investigates the seasonal effects in the Indian stock market, focusing on the month-of-the-year
and day-of-the-week effects. The authors find that certain months, particularly January, and certain days,
such as Mondays, tend to show higher returns, indicating the presence of calendar anomalies in the Indian
market. These seasonal patterns suggest that stock returns are not evenly distributed throughout the year
or week, challenging the assumptions of the Efficient Market Hypothesis (EMH), which posits that all publicly
available information should be reflected in stock prices at all times.

Reddy and Ramaswamy's study highlights that these seasonal anomalies can be attributed to investor
behavior and market inefficiencies. For instance, the January effect, where stock returns tend to be higher in
the first month of the year, may be influenced by factors like tax-related selling, portfolio adjustments, or
optimism at the start of a new year. Similarly, the Monday effect, where stock returns are higher on Mondays,
could be linked to investor sentiment or market reactions to news released over the weekend. These findings
suggest that market participants may not always act rationally or may be influenced by psychological factors,
leading to predictable patterns in stock returns.

The implications of the study are significant for investors, as it suggests that opportunities exist to capitalize
on these seasonal effects by adjusting investment strategies based on the time of the year or week. By
recognizing and exploiting calendar anomalies, investors could potentially earn higher returns, particularly
in markets like India, where such inefficiencies appear to persist. The study also points to the need for further
research into market behavior and the psychological factors that drive investor decisions, as well as for
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policymakers to enhance market efficiency by reducing such anomalies.
Literature Review: 15

The paper “The Role of Investor Behaviour in Stock Market Anomalies: Evidence from India” (2020) by R.
Kaur and A. Verma examines the behavioral biases that influence stock market anomalies in India, such as
overconfidence, herding behavior, and loss aversion. The authors argue that these psychological biases
contribute to mispricing and the persistence of anomalies like momentum and post-earnings announcement
drift in the Indian market. The research highlights that investor behavior, rather than purely rational
decision-making, plays a significant role in shaping market outcomes, leading to inefficiencies that can be
exploited by investors.

Kaur and Verma’s study shows how biases like overconfidence—where investors overestimate their
knowledge and predictive ability—can lead to excessive trading and mispricing of stocks. Similarly, herding
behavior, where investors follow the crowd rather than making independent decisions, can cause stock
prices to deviate from their true value. Loss aversion, the tendency to fear losses more than valuing
equivalent gains, also leads to irrational decision-making, contributing to phenomena like the post-earnings
announcement drift. These behavioral biases persist in the Indian market, supporting the notion that
markets are not fully efficient and that there are opportunities for arbitrage.

The findings of this study suggest that understanding investor psychology can be crucial for identifying
market inefficiencies and enhancing investment strategies. By recognizing the influence of behavioral biases,
investors and portfolio managers can develop strategies to capitalize on these anomalies, such as momentum
or post-earnings drift, that arise due to irrational decision-making. The study also implies that improving
investor education and market transparency could help reduce the impact of these biases, leading to more
efficient markets. Overall, Kaur and Verma’s research provides valuable insights into the psychological
factors behind stock market anomalies and their implications for investment strategies in emerging markets
like India.

Literature Review: 16

The paper “The Role of Behavioural Biases in Stock Market Anomalies: Evidence from Emerging Markets”
(2020) by Dr. Rajesh Gupta and Dr. Neha Sharma explores the influence of behavioral biases—such as
overconfidence, herding, and loss aversion—on the persistence of stock market anomalies in emerging
markets. The study emphasizes how these biases contribute to market inefficiencies, particularly during
periods of high volatility. The research finds that retail and institutional investors in emerging markets often
exhibit these biases, which lead to mispricing of stocks and deviations from expected returns, reinforcing the
presence of anomalies like size, value, and momentum effects.

To examine the role of these biases, the authors employed a combination of behavioral surveys and
regression analysis. Surveys were conducted with both retail and institutional investors to understand their
psychological tendencies, while regression analysis was used to assess stock returns, focusing specifically on
common anomalies. The study also utilized event studies to evaluate the impact of market shocks, revealing
that investor reactions to unexpected events are often influenced by emotional responses, such as panic
during downturns or excessive optimism during upturns. These findings demonstrate how investor
psychology plays a crucial role in shaping stock market behavior and sustaining inefficiencies.

The study's methodology provides valuable insights into how behavioral biases influence stock market
anomalies, particularly in emerging markets where investor psychology can have an even greater impact due
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to factors like market instability and lower levels of information transparency. Gupta and Sharma's research
suggests that recognizing and understanding these biases can help investors and policymakers identify
market inefficiencies and improve investment strategies. Moreover, the findings imply that addressing these
biases through better investor education and more sophisticated regulatory frameworks could reduce
market volatility and enhance overall market efficiency.

Literature Review: 17

The paper “A Comparative Study of Momentum and Contrarian Strategies Across Developed and Emerging
Markets” (2019) by Dr. Anuj Patel and Prof. Sarah Thompson investigates the effectiveness and sustainability
of momentum and contrarian investment strategies in both developed markets (U.S., UK) and emerging
markets (India, Brazil). The study finds that momentum strategies tend to be more profitable in developed
markets, where stock prices generally follow trends due to more efficient market conditions. In contrast,
contrarian strategies, which involve betting against prevailing market trends, tend to yield higher returns in
emerging markets, primarily because of the greater market volatility and the influence of behavioral biases.

The methodology used in the study includes portfolio construction based on historical stock returns over
varying periods (3, 6, and 12 months). These portfolios were then backtested to evaluate the effectiveness
of momentum and contrarian strategies across multiple time frames. The study also utilized the Carhart
Four-Factor Model to conduct a comparative analysis, which helps control for various risk factors such as
size, value, momentum, and market exposure. This model allowed the researchers to isolate the impact of
momentum and contrarian strategies on portfolio performance, providing a more comprehensive
understanding of their profitability across different market types.

The results of the study indicate that the dynamics of market efficiency, volatility, and investor behavior play
a significant role in determining which strategies are most effective. In developed markets, where
information is more readily available and market conditions are more stable, momentum strategies
capitalize on existing trends. On the other hand, in emerging markets like India and Brazil, market
inefficiencies driven by higher volatility and psychological factors such as overreaction and herd behavior
make contrarian strategies more rewarding. The findings suggest that investors can adjust their strategies
based on the market's characteristics, implying that a one-size-fits-all approach may not be optimal.

Literature Review: 18

The paper “The Impact of Macroeconomic Indicators on Stock Market Anomalies: An Empirical Study”
(2021) by Dr. Sneha Reddy and Prof. Keshav Malhotra investigates how macroeconomic variables such as
GDP growth, inflation, and interest rates influence stock market anomalies, specifically size, value, and
momentum effects. The study reveals that macroeconomic conditions significantly impact the strength and
persistence of these anomalies, highlighting that market inefficiencies are not purely due to market behavior
but also influenced by broader economic factors. The findings suggest that periods of high inflation or
interest rate changes can exacerbate certain anomalies, while GDP growth may suppress others.

The methodology employed in the study includes time-series analysis of macroeconomic data alongside
stock return patterns, focusing on how various economic factors correlate with stock market anomalies over
time. The Fama-French Three-Factor Model was used to conduct a factor analysis, allowing the researchers
to examine the impact of size, value, and momentum factors while controlling for market risk, size, and value
effects. The study also involved statistical testing to explore the correlation between these anomalies and
macroeconomic shocks, providing insights into how economic cycles and policy changes might alter market
behavior.
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The results of the study underscore the interdependence between macroeconomic conditions and stock
market anomalies. For instance, during periods of economic growth, size and value anomalies tend to
diminish, suggesting that investors focus more on the broader market environment rather than individual
stock characteristics. In contrast, economic downturns or inflationary periods may amplify momentum and
value anomalies, as market participants react strongly to economic uncertainties. This research highlights
the need for investors to consider macroeconomic factors when developing strategies based on market
anomalies, as such factors can significantly influence the persistence and magnitude of these inefficiencies.

Literature Review: 19

The paper “Exploring Calendar Effects in Global Equity Markets: Patterns and Implications” (2020) by Dr.
Priya Shah and Dr. Michael Green investigates calendar anomalies, such as the day-of-the-week and month-
of-the-year effects, across equity markets in the U.S., Europe, and Asia. The study finds that certain calendar
effects, notably the January effect and higher returns on Mondays, are more prominent in emerging markets
compared to developed markets, offering evidence that market behavior often deviates from the Efficient
Market Hypothesis (EMH). This suggests that investors may be able to exploit such predictable patterns to
generate abnormal returns, indicating inefficiencies in the market.

The researchers utilized daily and monthly return data spanning from 1990 to 2020, covering major equity
markets across the U.S., Europe, and Asia. A seasonal decomposition of return patterns was performed to
isolate and examine calendar effects. The study employed statistical significance testing using t-tests and
ANOVA to assess the reliability of the observed patterns and ensure that the anomalies were not due to
random chance. The results revealed consistent anomalies, particularly in the U.S. and emerging markets,
where investors experienced higher returns in January (known as the January effect) and on Mondays, which
were not fully accounted for by standard financial models.

The study highlights that the presence of these calendar effects challenges the assumption of market
efficiency, particularly in emerging markets where investor behavior and liquidity may create predictable
patterns. The authors suggest that these findings have important implications for traders, as understanding
and exploiting calendar anomalies could provide a profitable trading strategy. Moreover, the study
reinforces the notion that equity markets, especially in emerging economies, may be more prone to
inefficiencies, offering opportunities for market participants to take advantage of these patterns.

Literature Review: 20

The paper “The Predictive Power of Valuation Metrics: Testing the Value Effect in Asian Equity Markets”
(2018) by Prof. Rahul Verma and Dr. Alice Wong investigates the long-term performance of value stocks,
particularly those identified through valuation metrics like the price-to-earnings (P/E) and price-to-book
(P/B) ratios, in Asian equity markets. The study’s key finding is that the value effect—where stocks with low
valuation ratios tend to outperform those with higher valuations—persists strongly, especially in markets
with relatively low institutional participation. This suggests that in such markets, individual investors may
play a more significant role in driving stock performance.

To explore the value effect, the authors constructed portfolios based on P/E and P/B ratios, targeting value
stocks with lower ratios. Regression analysis was conducted to test for abnormal returns in these portfolios,
providing empirical evidence of the profitability of value investing in Asian markets. The results were
compared with developed markets using the Fama-French Three-Factor Model, which accounts for size,
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value, and market risk factors. This comparison revealed that the value effect in Asian markets was more
pronounced than in developed markets, supporting the idea that less institutional participation allows for
greater mispricing opportunities in these regions.

The paper contributes to the broader literature on value investing by demonstrating that valuation metrics,
particularly P/E and P/B ratios, continue to have predictive power in emerging and Asian markets. The
authors highlight that this persistence of the value effect is less influenced by institutional investors and
more by retail investor behavior, market inefficiencies, and a lack of sophisticated valuation models in these
regions. The findings suggest that investors in Asian markets may benefit from focusing on value stocks as
part of a long-term investment strategy, as the mispricing caused by institutional underrepresentation offers
substantial opportunities for abnormal returns.

Literature Review: 21

The paper “Liquidity and Stock Market Anomalies: A Study of Illiquid Assets in Emerging Economies” (2022)
by Dr. Meera Nair and Prof. David Chen explores the connection between liquidity constraints and stock
market anomalies, particularly focusing on illiquid stocks in emerging markets. The study's key finding is
that stocks with low liquidity exhibit stronger size and momentum effects, leading to excess returns for
investors who can navigate these inefficiencies.

The authors employ various liquidity measures, including bid-ask spread and turnover ratio, to assess the
liquidity constraints of stocks in emerging economies. By conducting a cross-sectional analysis of stock
returns, they identify that illiquid stocks tend to experience more pronounced size (small-cap stocks
outperform large-cap stocks) and momentum (past winners continue to outperform past losers) effects.
These anomalies provide a potential source of abnormal returns for investors who can capitalize on the
mispricing associated with low liquidity.

The research uses liquidity-adjusted asset pricing models to quantify the relationship between liquidity and
stock returns. By adjusting for liquidity in their models, the authors are able to isolate the specific effects of
liquidity on market anomalies. The results suggest that in emerging markets, where institutional
participation and trading volumes are lower, illiquid stocks may offer higher returns due to less efficient
price discovery.

This paper contributes to the understanding of stock market anomalies in emerging markets, where liquidity
constraints often lead to mispricing and inefficiencies. The study suggests that investors in these markets
may benefit from identifying and investing in illiquid stocks, as these stocks may present greater
opportunities for excess returns through the exploitation of size and momentum anomalies.

Literature Review: 22

The study "The Evolution of Market Efficiency in Emerging Economies: Evidence from India and Brazil"
(2019) by Dr. Arjun Singh and Dr. Fernando Costa investigates how market efficiency has progressed in the
Indian and Brazilian stock markets over the last two decades. The research finds that both markets have
shown significant improvements in their efficiency levels, with some progress in aligning with the Efficient
Market Hypothesis (EMH). However, the authors highlight that these markets still exhibit inefficiencies,
largely driven by behavioural factors like investor overreaction and herding, as well as structural issues such
as limited institutional participation and inadequate market regulations.

Using a time-series analysis of stock returns, the authors test the validity of EMH across three forms: weak,
semi-strong, and strong. The results suggest that both markets perform relatively well under the weak form
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of EMH, indicating that stock prices reflect all historical information. However, inefficiencies persist in the
semi-strong and strong forms, where publicly available information and insider information do not always
lead to optimal price adjustments. This finding points to ongoing market frictions and investor biases that
prevent these markets from achieving full efficiency.

To further understand these inefficiencies, the study employs regression models incorporating size, value,
and momentum factors. The analysis reveals that certain anomalies, such as size and momentum effects,
continue to generate abnormal returns, supporting the argument that both Indian and Brazilian markets
remain imperfect. The authors conclude that while these markets are evolving towards greater efficiency,
they are still influenced by behavioural and structural factors that create opportunities for traders to exploit
inefficiencies. This research underscores the challenges faced by emerging economies in achieving complete
market efficiency and the role that local dynamics play in shaping stock market behaviour.

Literature Review: 23

The study "Impact of Technological Advancements on Market Inefficiencies: A Study of Algorithmic Trading
and Anomalies" (2021) by Prof. Vishal Desai and Dr. Laura Turner examines how the rise of algorithmic
trading has influenced stock market anomalies. The research finds that while technological advancements,
particularly in algorithmic trading, have contributed to reducing certain market inefficiencies, they have
simultaneously created new opportunities for high-frequency traders to exploit these inefficiencies. The
authors highlight that algorithmic trading has made markets more efficient by accelerating price discovery
and reducing bid-ask spreads, yet it also amplifies volatility and market dynamics in ways that traditional
trading could not have anticipated.

The methodology includes the analysis of trading volume and speed data, comparing periods before and after
the widespread adoption of algorithmic trading. By assessing key metrics such as trade execution speed and
trading volume, the study shows that algorithmic trading has led to a reduction in the persistence of certain
anomalies, such as the day-of-the-week and momentum effects. These effects had previously been attributed
to inefficiencies in the market. However, the findings also suggest that while algorithmic trading has made it
harder to capitalize on these anomalies for traditional investors, it has introduced new challenges, such as
the emergence of flash crashes and increased market manipulation through high-frequency trading.

Furthermore, event studies were conducted to identify the persistence of anomalies over time, particularly
in relation to macroeconomic shocks or market events. The results indicate that, while algorithmic trading
has streamlined the market and improved efficiency in some respects, it has also introduced new dimensions
of complexity. For example, algorithmic trading strategies that react to short-term market movements often
create temporary inefficiencies, which savvy traders can exploit. This study provides valuable insights into
the dual role of technological advancements in both mitigating and creating new inefficiencies within
financial markets.

Literature Review: 24

The study "Sectoral Analysis of Size and Momentum Effects: Evidence from the Indian Stock Market" (2020)
by Dr. Kavita Gupta and Prof. Sanjay Roy examines the presence of size and momentum anomalies across
different sectors of the Indian stock market. The research focuses on how these anomalies behave in distinct
sectors, such as IT, pharma, and manufacturing. The findings indicate that momentum effects are particularly
pronounced in the IT and pharma sectors, suggesting that stocks in these industries tend to exhibit strong
continuation patterns over time. On the other hand, the size effect, where smaller companies outperform
larger ones, is more prominent in the manufacturing sector.
718


http://www.ijsate.com/

International Journal of Science, Architecture, Technology, and Environment Volume 02, Issue 05, May 2025
ISSN 3048-8222 (Online) | www.ijsate.com [ editor@ijsate.com

The methodology employed in this study includes sector-specific portfolio construction, where portfolios
are formed based on stocks' size and momentum characteristics within each sector. The researchers then
analyze the persistence of these anomalies using the Carhart Four-Factor Model, which incorporates factors
such as size, momentum, value, and market risk. By applying this model, the study is able to assess the
explanatory power of these factors across various sectors and track how the size and momentum effects
manifest within them.

Statistical testing is also conducted to determine if there are significant differences in the strength and
persistence of size and momentum anomalies across the sectors. The results highlight that sector-specific
factors, including industry dynamics and investor behavior, contribute to the varying strength of these
anomalies. This sectoral approach to analyzing size and momentum anomalies offers deeper insights into
how investors can adapt their strategies based on the characteristics of specific industries, shedding light on
the inefficiencies present in the Indian stock market and how these can be exploited in different sectors.

Literature Review: 25

The paper "Testing Multi-Factor Asset Pricing Models in Emerging Markets: The Role of Size, Value, and
Profitability" (2019) by Prof. Ramesh Sharma and Dr. Emily Wilson evaluates the relevance of multi-factor
asset pricing models, particularly the Fama-French Five-Factor Model, in explaining stock returns in
emerging markets. The study highlights the importance of profitability and investment factors in addition to
size and value factors, which are traditionally used in these models. The authors find that these additional
factors significantly improve the explanatory power of asset pricing models in emerging markets, suggesting
that profitability and investment dynamics are crucial for understanding stock performance in these
economies.

To test the applicability of the Five-Factor Model, the researchers employ regression analysis and backtest
portfolios based on size, value, and profitability factors. This methodology allows for a thorough assessment
of how these factors affect stock returns over time. The backtesting approach helps to validate the robustness
of the model by applying it to historical data and observing its predictive accuracy in real market conditions.

Furthermore, the study conducts a cross-country comparison of emerging markets to examine whether the
Five-Factor Model holds across different economies. The findings reveal that while the model is effective in
explaining stock returns in some emerging markets, the impact of each factor varies depending on the
specific characteristics of the market. This cross-country analysis provides valuable insights into how asset
pricing models can be adapted to suit the unique conditions of emerging markets, where factors such as
profitability and investment often play a larger role than in developed markets.

CHAPTER 3
RESEARCH METHODOLOGY

RESEARCH METHODOLOGY
Problem Statement

The Efficient Market Hypothesis (EMH) asserts that stock prices fully incorporate all available information,
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suggesting that it is impossible to consistently achieve abnormal returns. However, persistent anomalies
such as size, momentum, and value, which challenge the EMH, provide opportunities for certain stocks to
outperform the market. In the context of the Indian stock market, there is a notable gap in research
addressing the persistence and interaction of these anomalies. Specifically, the question remains whether
investment strategies based on size, momentum, and value anomalies can consistently outperform the
market across different economic conditions. Furthermore, it is unclear whether these anomalies can be
explained by traditional risk-based models, or if they represent inefficiencies that investors could exploit.
This study seeks to fill this gap by providing a detailed analysis of these anomalies within the Indian stock
market, with the aim of advancing knowledge in this area.

Objectives

1. Analyze the Relationship and Interaction of Anomalies: Investigate how size, momentum, and value
anomalies interact in the Indian stock market and assess their collective impact on abnormal returns.

2. Evaluate Investment Strategies: Assess the profitability and effectiveness of investment strategies that
leverage size, momentum, and value anomalies across various market conditions (bullish, bearish, high
volatility, low volatility).

3. Examine Explanations Through Traditional Financial Theories: Determine whether these anomalies can
be explained by existing financial theories (e.g., risk-based models) or if they reflect inefficiencies in the
market.

4. Test Anomalies Across Market Cycles: Explore whether these anomalies persist across different economic
conditions and market cycles, and whether they are influenced by factors like market sentiment, volatility,
and investor behavior.

5. Provide Insights for Investors: Offer practical recommendations on how investors can exploit these
anomalies for enhanced portfolio performance and risk management

Scope

1. Geographic Scope: The research focuses on the Indian stock market, specifically examining publicly listed
companies across multiple sectors.

2. Time Frame: The study will use historical data spanning 10 years to ensure that a broad range of market
conditions, including periods of economic growth and recessions, is included in the analysis.

3. Anomalies Analyzed: The research will focus on three key anomalies—size (market capitalization),
momentum (price movement), and value (valuation ratios like P/E and P/B).

4. Market Conditions: The analysis will explore the effectiveness of investment strategies in both bullish
and bearish market environments, as well as periods of high and low market volatility.

5. Modeling and Testing: The study will employ quantitative methods such as regression analysis, factor
models (e.g., Fama-French Three-Factor, Carhart Four-Factor), and backtesting of investment strategies to
evaluate performance.

Research Questions
1. Main Research Question: Do investment strategies based on size, momentum, and value anomalies

consistently outperform the Indian stock market across different economic conditions?
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2. Sub-Questions:

o Howdo size, momentum, and value anomalies interact in the Indian stock market, and do they collectively
contribute to abnormal returns?

0 Are the size, momentum, and value anomalies persistent over time, and do they remain profitable across
different market cycles (bullish vs. bearish markets, high vs. low volatility)?

o Can the observed anomalies be explained by traditional risk-based models, or do they represent
inefficiencies in the Indian stock market?

o What is the effectiveness of investment strategies that exploit these anomalies in terms of risk-adjusted
returns and overall profitability?

o How do market conditions such as investor sentiment and volatility impact the performance of strategies
based on these anomalies in the Indian stock market?

Methodology
1. Data Collection:

o Source of Data: Historical stock data will be gathered from reliable financial databases such as Bloomberg,
CRSP, or WRDS. These databases provide comprehensive financial data, including stock prices, market
capitalization, P/E and P/B ratios, and other relevant indicators.

o Time Frame: Data will span a period of 10-20 years to cover a broad range of market cycles, including
bullish, bearish, high volatility, and low volatility periods.

o Stock Universe: The sample will include publicly listed companies on major Indian stock exchanges, such
as the Bombay Stock Exchange (BSE) and the National Stock Exchange (NSE).

2. Quantitative Analysis:
o Size Anomalies:

e Fama-French Three-Factor Model: The size effect (small-cap vs. large-cap) will be examined using
the Fama-French Three-Factor Model, which includes the market return, size (SMB—Small Minus
Big), and value (HML—High Minus Low) factors. This model will help assess whether small-cap
stocks outperform large-cap stocks.

e Portfolio Construction: Stocks will be grouped into different portfolios based on market
capitalization (small, medium, large) to identify potential returns associated with size anomalies.

3. Hypothesis Testing:

¢ Hypothesis 1: Portfolios constructed based on size, momentum, and value factors will yield abnormal
returns (returns above the market average or expected risk-adjusted return). Specifically, the null
hypothesis (Hy) will state that these factors do not lead to abnormal returns, while the alternative hypothesis
(H1) will assert that these factors generate returns that exceed market averages or risk-adjusted
expectations.

» Statistical Testing: To test this hypothesis, we will employ regression analysis and multivariate models
(such as the Fama-French Three-Factor Model and Carhart Four-Factor Model) to measure whether returns
associated with size, momentum, and value factors exceed market returns. The significance of coefficients in
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the regression model will indicate if the respective factors contribute to abnormal returns.

¢ Risk-adjusted Return Models: Risk-adjusted returns will be evaluated using models like CAPM (Capital
Asset Pricing Model), Sharpe Ratio, Alpha, and Beta to determine if the observed abnormal returns are due
to systematic risk or represent market inefficiencies. Statistical significance (using t-tests or F-tests) will help
in confirming or rejecting the null hypothesis.

¢ Interaction Effects: We will assess if the combination of size, momentum, and value factors produces a
stronger explanatory power for returns than any individual factor. This interaction testing will be done using
multiple regression models where each factor is included to examine their collective impact on returns.

4. Backtesting Strategies:

e Backtesting Framework: Investment strategies based on size, momentum, and value factors will be
backtested using historical stock data from the Indian market. Portfolios will be constructed by sorting
stocks according to their market capitalization (for size), past performance (for momentum), and valuation
ratios (for value). The performance of these portfolios will be tracked over specific time intervals (e.g., 3
months, 6 months, 12 months) to identify the most profitable trading patterns.

¢ Portfolio Performance: Portfolio performance will be measured using traditional performance metrics
such as CAGR (Compound Annual Growth Rate), Sharpe Ratio, Alpha, Beta, and Max Drawdown. These
metrics will help assess both the return and risk associated with portfolios based on size, momentum, and
value anomalies.

¢ Market Environments: The backtesting will simulate how these strategies perform across various market
environments—bullish, bearish, and volatile periods. This will help identify the conditions under which
these anomalies generate abnormal returns and their potential robustness across different market cycles.

o Bullish Market: In this scenario, it is expected that momentum and value stocks may outperform due to
the general market uptrend. Size anomalies (small-cap vs. large-cap) could be more pronounced in such
periods.

o Bearish Market: During downturns, the value anomaly might provide an edge, as value stocks (low P/E
or high book-to-market) might outperform growth stocks (high P/E or low book-to-market). The
performance of small-cap vs. large-cap stocks will be analyzed to assess the resilience of the size anomaly.

o Volatile Market: This scenario will test how momentum strategies hold up, as high volatility often results
in the failure of trend-following strategies. Anomalies may either get amplified or mitigated during such
periods.

¢ Comparative Analysis: The backtested portfolios will be compared to the market index (e.g., Nifty 50) to
assess if the strategies lead to outperformance. The strategies will be compared across different market
cycles to check if the observed profitability holds up during both bullish and bearish conditions.

Limitations of the Study:
1. Data Availability and Quality:

o The study relies on historical stock data, which may be incomplete or of limited quality, especially for
smaller or less liquid stocks. Inaccurate data, such as incorrect pricing or missing values, can affect the

reliability of the results.
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o While financial databases like Bloomberg, CRSP, or WRDS are reliable, access to them may be limited or
costly, and the study may be constrained by the available data range (e.g., 10-20 years), particularly for
emerging markets like India.

2. Model Assumptions and Simplifications:

o The use of asset pricing models such as the Fama-French Three-Factor Model and Carhart Four-Factor
Model relies on certain assumptions about market efficiency and investor behavior that may not hold true
in real-world scenarios, particularly in emerging markets.

o These models may not fully capture market anomalies or investor behavior specific to the Indian market,
which could limit the generalizability of the findings to all market conditions.

3. Market Conditions and Economic Factors:

o The performance of size, momentum, and value anomalies is highly sensitive to changing market
conditions (bullish, bearish, high volatility, low volatility). Unexpected economic shocks, such as political
instability or global economic crises (e.g., COVID-19), may disrupt the normal functioning of market
anomalies, making backtest results potentially less applicable to real-time trading.

o The study may not be able to account for all macroeconomic variables and their effects on the anomalies,
as these can vary significantly over time and impact market efficiency.

4. Investor Behavior and Market Inefficiencies:

o Behavioral biases and market inefficiencies, such as herd behavior, overreaction, or underreaction, are
difficult to quantify and may not be fully captured in the models used for testing anomalies. These
psychological factors can influence stock prices and the persistence of anomalies.

o The study assumes that investors in the Indian market behave rationally, which may not always be the
case, especially given the influence of retail investors and the growing retail investor participation in the
Indian stock market.

5. Generalizability to Other Markets:

o While the study aims to fill a gap in Indian market research, the findings may not be easily applicable to
other emerging or developed markets due to differences in market structures, regulatory environments, and
investor behavior. This limits the external validity of the results.

6. Time Period and Changing Market Conditions:

o The study’s reliance on historical data from a specific time period may not reflect the current dynamics
of the Indian stock market. The financial markets are constantly evolving, and factors such as changes in
regulations, market microstructure, or technological advancements (e.g., algorithmic trading) may alter the
effectiveness of size, momentum, and value anomalies over time.

o The performance of anomalies might have changed after the data collection period due to new financial
products, changes in investor sentiment, or economic shifts.

7. Exclusion of Other Factors:
o While the study focuses on size, momentum, and value anomalies, it does not account for other factors
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that might also influence stock returns, such as liquidity, volatility, or macroeconomic indicators (interest
rates, inflation, etc.). This could lead to omitted variable bias and limit the study’s ability to comprehensively

explain abnormal returns.

8. Market Liquidity and Transaction Costs:

o Backtesting investment strategies may not fully account for real-world transaction costs, such as

brokerage fees, slippage, or liquidity constraints, especially for smaller stocks or those with lower trading

volumes. High transaction costs can significantly erode the profitability of anomaly-based investment

strategies.

3. ANALYSIS OF SIZE ANOMALY IN DIFFERENT SIZE SEGMENTS

1.1 Small-Cap Portfolio

ANALYSIS AND INTERPRETATION

CHAPTER 4

Metric Portfolio 1 | Portfolio 2
Expected Return 25% 21%
Standard Deviation | 21% 25%
Risk-Free Rate 6.69% 6.69%
Sharpe Ratio 90% (0.90) | 55% (0.55)
Benchmark Return | 13% 13%
Abnormal Return 12% 8%

(o]

(o]

(o]

Portfolio 1 (15 stocks, each ~7% weight):
Expected Return: 25% suggests a strong upside.

Standard Deviation: 21% indicates moderate-to-high volatility.

Sharpe Ratio: 0.90 implies that each unit of risk is compensated with relatively high excess return over

the risk-free rate.

o Abnormal Return: 12% indicates the portfolio outperforms the 13% benchmark by 12 percentage points

(cumulatively or on an annualized basis, depending on your calculation).

2

(0]

o

Portfolio 2 (10 stocks, each 10% weight):
Expected Return: 21% is slightly lower than Portfolio 1 but still exceeds the 13% benchmark by 8%.

Standard Deviation: 25% is higher than Portfolio 1, suggesting more variability in returns.

Sharpe Ratio: 0.55 reflects a decent risk-adjusted performance but weaker than Portfolio 1’s ratio of 0.90.
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Portfolio Performance Metrics
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Overall, small-cap portfolios exhibit high returns but also come with increased volatility, which can still yield
a strong Sharpe Ratio (especially for Portfolio 1).

1.2 Mid-Cap Portfolio

Metric Mid-Cap Portfolio
Expected Return 21%

Standard Deviation | 25%

Risk-Free Rate 6.69%
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Sharpe Ratio 55% (0.55)
Benchmark Return | 13%
Abnormal Return 8%

* Expected Return: 21% places mid-cap stocks at a solid level, matching the second small-cap portfolio’s

returns.

¢ Standard Deviation: 25% indicates moderate-to-high volatility.

e Sharpe Ratio: 0.55 is identical to Portfolio 2 in the small-cap group, suggesting mid-cap stocks are

similarly compensated for risk.

¢ Abnormal Return: 8% over the 13% benchmark is noteworthy, albeit lower than the best-performing

small-cap portfolio.

1.3 Large-Cap Portfolio

Metric Large-Cap Portfolio
Expected Return 15%

Standard Deviation | 16%

Risk-Free Rate 6.69%

Sharpe Ratio 51% (0.51)
Benchmark Return | 13%

Abnormal Return 2%

¢ Expected Return: 15% is lower than both the small-cap and mid-cap portfolios.

¢ Standard Deviation: 16% suggests comparatively lower volatility than mid-caps and small-caps.

¢ Sharpe Ratio: 0.51 indicates moderate risk-adjusted performance.

¢ Abnormal Return: 2% over the 13% benchmark is positive but much lower than the other groups, hinting

at less upside potential.
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Analysis and Interpretation

Performance Metrics Across Portfolio Segments
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1. Return Hierarchy:

Small-cap portfolios generally show higher returns (21-25%), followed by mid-caps (21%) and large-caps
(15%). This ascending pattern is consistent with the classic size anomaly, where smaller firms often yield
higher returns.

2. Risk and Volatility:

o Small-cap stocks exhibit volatility ranging from 21% to 25%.
o Mid-cap volatility stands at 25%.

o Large-cap stocks have lower volatility at 16%.

Although smaller firms provide higher returns, they come with greater risk, as evidenced by higher standard
deviations.

3. Risk-Adjusted Performance (Sharpe Ratio):

o The highest Sharpe Ratio is 0.90 for the top-performing small-cap portfolio, indicating strong risk-
adjusted returns.

o Mid-cap and the second small-cap portfolio both have a Sharpe Ratio of 0.55, while large-caps stand at
0.51.

o These ratios reinforce that well-selected small-cap portfolios can significantly outperform in terms of
returns per unit of risk.

4. Abnormal Returns vs. Benchmark:

o Small-cap portfolios exceed the 13% benchmark by 8% to 12%, indicating robust outperformance.
o Mid-caps also outperform by 8%.

o Large-caps exceed the benchmark by only 2%, reflecting a more conservative profile.

5. Implication for Size Anomaly:

The data suggests a strong size anomaly, where smaller-cap portfolios yield higher returns. This is especially
evident in the small-cap portfolio with a 25% expected return and a Sharpe Ratio of 0.90. However, investors
must account for the higher volatility and ensure proper risk management.

6. Investment Strategy Insights:
o Small-Cap: Offers the highest return potential but demands a higher risk tolerance.

o Mid-Cap: Balances growth and volatility, matching some small-cap returns but with moderate risk.

o

Large-Cap: Provides stability and lower volatility, albeit with lower excess returns over the benchmark.

3. Conclusion
The analysis indicates a pronounced size anomaly in this dataset:

¢ Small-cap portfolios achieve superior returns and higher Sharpe Ratios, demonstrating that smaller
firms, when carefully selected, can offer substantial excess returns.
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e Mid-cap stocks deliver moderately high returns with comparable volatility, suggesting a middle ground
between aggressive and conservative strategies.

e Large-cap stocks remain the most stable option but yield lower abnormal returns, aligning with
traditional risk-return expectations.

Objective

The goal is to test:

¢ Hj, (Null Hypothesis): Size and momentum-based strategies do not produce consistent excess returns.

¢ Hj (Alternative Hypothesis): Size and momentum-based strategies do produce consistent excess returns.

The analysis uses the Sharpe Ratio to assess risk-adjusted performance, factoring in both returns and
volatility (standard deviation).

Market Scenarios Explained

1. Bull Market Scenario

Portfolio Type | Expected Return (%) | Standard Deviation (%) | Sharpe Ratio

Small-Cap 325 16.8 1.58

Mid-Cap 27.3 20.0 1.02

Large-Cap 19.5 12.8 1.04
Explanation:

¢ Small-Cap Portfolio:
o Highestreturn (32.5%) and best Sharpe Ratio (1.58).

o Small-cap stocks are more sensitive to growth cycles and benefit more in a bullish market due to their
higher growth potential.

o Riskis moderate (16.8%), but returns compensate well.

¢ Mid-Cap Portfolio:

o Returns are decent (27.3%) but volatility is highest (20%), leading to a moderate Sharpe Ratio (1.02).
o Shows that mid-caps are riskier and benefit from the bull market but face higher fluctuations.

e Large-Cap Portfolio:

o Stable but lower returns (19.5%) with the lowest volatility (12.8%).

o Their established nature makes them less volatile but with lower growth upside.

2. Bear Market Scenario
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Portfolio Type | Expected Return (%) | Standard Deviation (%) | Sharpe Ratio

Small-Cap 20.0 25.2 0.53

Mid-Cap 16.8 30.0 0.36

Large-Cap 12.0 19.2 0.27
Explanation:

e Large-Cap Portfolio:

o Mostresilient with lowest loss (-12%) and volatility (19.2%).

o Acts as a safe haven during downturns due to strong fundamentals.
¢ Small-Cap Portfolio:

o Significant drop in Sharpe Ratio to 0.53.

o Though returns are still highest (20%), volatility spikes to 25.2%, indicating high risk exposure in bear
phases.

¢ Mid-Cap Portfolio:
o Worst volatility (30%) with lower return (16.8%).

o They lack both the stability of large caps and growth buffer of small caps, making them vulnerable.

3. Neutral Market Scenario

Portfolio Type | Expected Return (%) | Standard Deviation (%) | Sharpe Ratio

Small-Cap 22.0 21.0 1.14

Mid-Cap 19.1 25.0 0.65

Large-Cap 16.5 16.0 0.61
Explanation:

¢ Small-Cap Portfolio:

o Continues to outperform in absolute returns (22%) with a strong Sharpe Ratio 1.14.
o Despite moderate volatility (21%), still offers good returns relative to risk.

¢ Large-Cap Portfolio:

o Lower returns (16.5%) but lowest volatility (16%).

o Stable, consistent performance without big swings.

* Mid-Cap Portfolio:

o Middle-ground returns (19.1%) but higher volatility (25%).

o Sharpe Ratio is lower (0.65), indicating returns aren’t as attractive relative to the risk taken.
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Key Takeaways:

1. Small-Cap stocks:

o High risk, high return profile.

o Perform best in bull and neutral markets, but risky in bear markets.
o Exhibit significant sensitivity to market conditions.

2. Mid-Cap stocks:

o Moderate return, high volatility.

o Benefit from bullish trends but suffer in bear markets due to lack of stability.
o Less predictable across different market conditions.

3. Large-Cap stocks:

o Lower risk, lower return.

o Stable, act as a safe haven during downturns.

o Less profitable in bull markets but more reliable in bear phases.

Conclusion:

e The results show size-based anomalies (small-cap bias) generate excess returns in certain market
conditions (bullish and neutral).

* However, they do not consistently outperform across all conditions, particularly under bearish markets
where large caps provide better protection.

¢ Momentum and size strategies are condition-dependent.

CHAPTER 5
SUMMARY & CONCLUSION

Summary of Key Findings:
1. Small-Cap Portfolios (Portfolio 1 & Portfolio 2):

o Small-cap stocks offer the highest returns (25% for Portfolio 1 and 21% for Portfolio 2), consistent with
the size anomaly.

o Portfolio 1 has the best risk-adjusted performance, with a Sharpe ratio of 0.90, indicating strong excess
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return relative to risk.

o Portfolio 2 shows a higher volatility (25%) and a lower Sharpe ratio (0.55), but still outperforms the
benchmark (13%) with an 8% abnormal return.

2. Mid-Cap Portfolio:

o Expected return of 21%, similar to Small-Cap Portfolio 2, but with a Sharpe ratio of 0.55, reflecting
moderate risk-adjusted returns.

o Outperforms large-cap stocks but underperforms the best-performing small-cap portfolio, with an 8%
abnormal return.

3. Large-Cap Portfolio:

o Large-cap stocks have the lowest expected return (15%) and a Sharpe ratio of 0.51, indicating poor risk-
adjusted returns.

o Although less volatile (16%), large-cap stocks show minimal abnormal return (2%), underperforming
both small- and mid-cap portfolios.

4. Risk-Return Profile:
o Small-cap stocks exhibit the highest potential returns but come with higher volatility.

o Mid-cap stocks offer a balanced risk-return profile, outperforming large-caps but falling short of the best
small-cap performance.

o Large-cap stocks provide stability but with limited upside, as evidenced by the lowest expected return
and Sharpe ratio.

5. Performance Ranking:

o 1st: Small-Cap Portfolio 1 (strongest risk-adjusted return and highest abnormal return).
o 2nd: Small-Cap Portfolio 2 (moderate performance but still strong returns).

o 3rd: Mid-Cap Portfolio (solid returns, but not as high as small-caps).

0 4th: Large-Cap Portfolio (lowest returns and weak risk-adjusted performance).

Conclusion:

¢ Validation of Size Anomaly: The analysis confirms the size anomaly, with small-cap portfolios delivering
the highest returns and outperforming mid- and large-cap portfolios on both absolute and risk-adjusted
bases.

¢ Risk-Return Trade-off: Although large-cap stocks offer lower volatility, their returns are comparatively
lower, resulting in weaker risk-adjusted performance.

* Diversification and Portfolio Construction: The performance difference between Small-Cap Portfolio 1
and Portfolio 2 highlights the benefits of diversification (more stocks, better Sharpe ratio).

¢ Mid-Cap Positioning: Mid-caps present a middle-ground investment, offering a balance of return and risk,
but are outperformed by the best-performing small-cap portfolio.
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Recommendations:
1. Portfolio Allocation Strategy:

o Allocate a significant portion to Small-Cap Portfolio 1 for high returns and strong risk-adjusted
performance.

o Use Mid-Cap Portfolio as a stabilizing component to balance risk and return.
o Maintain a portion in large-caps for liquidity and stability.
2. Risk Management:

o Use stop-loss mechanisms and sectoral diversification within small- and mid-cap holdings to manage high
volatility.

o Implement periodic rebalancing to maintain the desired risk-return profile.

3. Active Management for Small-Caps:

o Actively monitor small-cap stocks for growth opportunities and exit underperforming assets promptly.
o Focus on sectors with strong growth potential, such as technology, healthcare, or emerging industries.
4. Long-Term Investment Approach:

o The size anomaly effect tends to be more pronounced over the long term, making a longer investment
horizon essential.

5. Consider Market Conditions:
o In bullish markets, overweight small- and mid-cap stocks to maximize returns.

o Inbearish or uncertain markets, shift towards large-cap stocks for safety and stability.
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