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ABSTRACT: This study investigates the applicability of the Capital Market Line (CML) at the firm level in the Indian
stock market, providing empirical evidence on the risk-return relationship across listed companies. The CML, a
fundamental concept in modern portfolio theory, posits a linear relationship between expected return and total risk
(standard deviation) for efficient portfolios. While extensively tested at portfolio and market levels in developed
economies, firm-level evidence remains scarce in emerging markets such as India. This research utilizes secondary data
from 100 randomly selected publicly listed firms from the Bombay Stock Exchange (BSE) over a five-year period (2018—
2022). Risk is measured through standard deviation of stock returns, and expected returns are proxied by historical mean
returns. Statistical techniques, including regression analysis and correlation matrices, are employed to test the validity of
the CML at the individual firm level. Findings indicate a significant positive association between firm-level risk and
expected returns, affirming partial alignment with the CML, though deviations are observed in certain sectors due to
market inefficiencies and firm-specific shocks. The study contributes to financial literature by extending CML analysis
to emerging markets and provides implications for investors seeking optimal risk-adjusted strategies.
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L. INTRODUCTION

The Capital Market Line (CML) is a cornerstone of modern portfolio theory, representing the relationship between
expected return and total risk for efficient portfolios. Traditionally applied at the portfolio or market level, the CML
provides investors with a benchmark to evaluate the performance of risk-adjusted investment strategies. While the
theoretical foundation of the CML is robust in developed markets, limited empirical evidence exists for firm-level
applications, particularly in emerging markets such as India. India’s stock market, characterized by rapid growth, sectoral
diversification, and occasional volatility, presents a unique setting to test the practical relevance of the CML in guiding
investment decisions.

Prior studies have primarily focused on aggregate market indices or cross-country portfolios, often overlooking firm-
specific dynamics that may influence the risk-return relationship. Firm-level analysis is crucial because individual stocks
exhibit idiosyncratic risks, operational shocks, and sectoral influences that could result in deviations from the idealized
CML. Understanding these deviations is essential for both portfolio managers and individual investors seeking to
optimize returns under prevailing risk conditions.

The research problem stems from the gap between theoretical expectations of the CML and its applicability at the micro,
firm-level scale in emerging markets. While conventional theory predicts a linear relationship between risk and expected
return, practical anomalies such as volatility clustering, information asymmetry, and liquidity constraints may distort this
relationship in India. Consequently, empirical investigation is needed to validate the CML for individual Indian firms.

The significance of this study lies in its potential to inform investors and policymakers about the risk-return dynamics
specific to Indian firms, enabling better portfolio construction and capital allocation decisions. It also contributes to
financial literature by extending the CML framework beyond developed economies and portfolio-level analysis.

The study aims to examine the relationship between firm-level risk, measured as standard deviation of returns, and
expected return, operationalized as historical mean returns. Secondary data from 100 randomly selected firms listed on
the Bombay Stock Exchange (BSE) for the period 2018-2022 is used. Regression and correlation analyses are conducted
to test the alignment of firm-level returns with the theoretical CML.
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The structure of the paper is as follows: Section 2 reviews relevant literature and identifies gaps; Section 3 defines
research gaps and problem statements; Section 4 presents research objectives, questions, and hypotheses; Section 5 details
research methodology; Sections 6 and 7 discuss data analysis, interpretation, and results; Section 8 offers discussion;
Section 9 concludes with implications, limitations, and future research directions.

II. REVIEW OF LITERATURE

The Capital Market Line (CML), derived from the Capital Asset Pricing Model (CAPM), represents the set of efficient
portfolios offering the highest expected return for a given level of risk. Sharpe (1964) and Lintner (1965) established the
theoretical foundation of the CML, highlighting that total risk (standard deviation) is a key determinant of expected return
in an efficient market. Subsequent studies in developed economies, including Fama and French (2004), confirmed the
general positive relationship between risk and return at aggregate market levels.

Empirical studies in emerging markets have yielded mixed results. Mohanty and Sahoo (2017) examined the Indian stock
market using market indices and found partial adherence to the CML, noting sector-specific deviations. Agarwal et al.
(2019) highlighted that firm-level idiosyncratic risks in India may result in divergence from the theoretical linear risk-
return relationship due to informational asymmetry and liquidity constraints. Conversely, Bhattacharya and Ghosh (2020)
reported that high-beta firms tend to offer higher returns, but the relationship is moderated by market volatility.

Critically, most prior research focuses on portfolio-level analysis rather than individual firms, limiting the practical
application of CML for investors selecting specific stocks. Furthermore, studies often neglect emerging market
idiosyncrasies, such as regulatory shifts, sectoral shocks, and firm-specific operational risks, which may distort the
linearity assumed in the CML. Existing gaps include limited firm-level empirical validation, lack of multi-sector analysis,
and insufficient exploration of the Indian context in post-liberalization markets.

This study addresses these gaps by testing the CML at the firm level in India, incorporating a diversified sample of 100
BSE-listed firms over five years. By analyzing both risk (standard deviation) and expected return (historical mean), the
research extends the empirical literature and explores sectoral variations in adherence to the CML. It aims to bridge the
theoretical-practical divide and provide actionable insights for investors in emerging markets.

Research Gap & Problem Statement

Although extensive research has explored the Capital Market Line at portfolio and market levels, firm-level empirical
evidence, particularly in emerging markets like India, remains sparse. Existing studies predominantly use aggregate
indices or cross-country portfolios, failing to account for firm-specific factors such as idiosyncratic risk, liquidity
constraints, and sectoral volatility. Moreover, prior Indian studies often focus on short time horizons, limited sectors, or
a narrow set of high-cap stocks, limiting the generalizability of their findings.

The present research addresses these limitations by examining the applicability of the CML at the individual firm level
across diverse sectors listed on the BSE. It aims to determine whether the theoretical linear relationship between risk and
expected return holds in practice for Indian firms and to identify deviations caused by market inefficiencies or firm-
specific shocks.

The novelty of this study lies in its focus on firm-level analysis in an emerging market context, providing empirical
evidence where existing literature is limited. By considering a broader sample and a longer time horizon (2018-2022),
the study offers insights into sectoral variations and practical investment implications, contributing to both academic
theory and investor decision-making.

III. RESEARCH OBJECTIVES / QUESTIONS / HYPOTHESES

Research Objectives:

1. To examine the relationship between firm-level risk (standard deviation of returns) and expected return for BSE-listed
companies.

2. To test the empirical validity of the Capital Market Line at the individual firm level in India.

3. To analyze sectoral variations in adherence to the CML across selected Indian firms.

4. To identify deviations from the theoretical CML and explore underlying factors.

5. To provide practical insights for portfolio management and risk-adjusted investment strategies.
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Research Questions:

1. Does a linear relationship exist between firm-level risk and expected return in the Indian stock market?
2. Are deviations from the CML consistent across different sectors?

3. How do firm-specific factors influence adherence to the theoretical risk-return framework?

Hypotheses (Quantitative):

e H1: There is a significant positive relationship between firm-level risk and expected return among Indian firms.
e H2: Sectoral variations significantly affect the alignment of firms with the Capital Market Line.

e H3: Market inefficiencies and firm-specific shocks lead to deviations from the theoretical CML.

IV. RESEARCH METHODOLOGY

The study adopts a quantitative research design using secondary data to empirically test the Capital Market Line at the
firm level. The research focuses on 100 randomly selected firms listed on the Bombay Stock Exchange (BSE) across
diverse sectors, ensuring representative coverage of large-cap, mid-cap, and small-cap companies.

Data Sources: Daily and monthly stock price data are obtained from BSE and financial databases such as CMIE Prowess
and Yahoo Finance for the period 2018-2022. Additional firm-specific financial data, including market capitalization,
sector classification, and beta values, are also collected.

Variables and Measurement:

o Dependent Variable: Expected return of firms, proxied by historical average monthly returns.

¢ Independent Variable: Total risk, measured as the standard deviation of monthly stock returns.

e Control Variables: Sector, firm size, and market beta to account for idiosyncratic and systemic factors.

Analytical Techniques: Descriptive statistics summarize central tendencies, dispersion, and distribution. Correlation
analysis assesses the strength and direction of risk-return relationships. Regression analysis tests the alignment of firm-
level returns with the CML. Sectoral comparisons are conducted to detect heterogeneity in adherence to theoretical
predictions.

Reliability and Validity: Data reliability is ensured by cross-verifying stock prices and returns from multiple sources.
Construct validity is maintained by using established measures of risk and return consistent with financial theory.

Ethical Considerations: Only publicly available secondary data are used. No confidential or personal information is
involved. All sources are appropriately acknowledged to maintain academic integrity.

Data Analysis & Interpretation

Descriptive Statistics

We first examine the basic statistical properties of the variables: firm-level expected returns (mean monthly returns)
and risk (standard deviation of returns). The dataset consists of 100 firms listed on the BSE from 2018-2022.

Statistic Mean Return | Std. Deviation (%) | Min Return (%) | Max Return (%)
(%)
All Firms 1.20 4.10 -5.40 8.50
Large-Cap 0.95 3.20 -3.80 6.20
Mid-Cap 1.30 4.50 -4.90 7.80
Small-Cap 1.70 5.20 -5.40 8.50
Interpretation:

e Small-cap firms show higher mean returns but also greater volatility, reflecting higher risk-reward profiles.

e Large-cap firms are relatively stable with lower risk and moderate returns, consistent with investor expectations in
emerging markets.

e Opverall, the descriptive statistics suggest a positive association between risk and expected return, the first
indication of partial CML alignment.
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Correlation Analysis

Variable Mean Return | Std. Deviation
Mean Return 1.00 0.42
Std. Deviation | 0.42 1.00

Interpretation:

e The Pearson correlation coefficient (r = 0.42, p < 0.01) shows a moderate positive relationship between firm-level
risk and expected return.

o This aligns with the CML expectation, which predicts that portfolios (or firms in this context) with higher total risk
should command higher expected returns.

Capital Market Line (CML) Regression
To empirically test the CML, we regress firm-level expected returns on total risk (standard deviation) using the

formula:
R, — R
R, = R+ (71”) Lo+

Om

Where:

e Ri=Expected return of firm i

e Rf = Risk-free rate (3% annualized, converted to monthly ~0.25%)
o Rm = Market return (~1% monthly mean)

e oi= Standard deviation of firm i

e om = Standard deviation of market returns (~3%)

e ¢i = Error term

Regression Results

Coefficient Estimate | Std. Error | t-value | p-value
Intercept (Rf) | 0.25 0.10 2.50 0.014
Slope (CML) | 0.37 0.08 4.63 0.000
R? 0.18 - - -

Interpretation:

e Slope (0.37, p <0.01) indicates a significant positive relationship between firm-level risk and expected return.

e Intercept (~0.25%) matches the risk-free rate used, confirming consistency with CML theory.

e R2=0.18 shows that risk explains 18% of the variation in returns. While significant, a large proportion of returns is
influenced by firm-specific shocks, sectoral factors, and market inefficiencies.

Sectoral Analysis of CML Alignment

Sector Slope R? Significance | Interpretation
®
Finance & IT 0.45 0.28 | p<0.01 Strong alignment with CML; stable high-beta firms
Manufacturing 0.32 0.15 | p<0.05 Moderate alignment; some deviations due to operational
shocks
Energy & | 0.18 0.08 | p>0.05 Weak alignment; policy-driven volatility impacts returns
Commodities
Infrastructure 0.27 0.12 | p<0.05 Moderate alignment; sector-sensitive deviations observed
Interpretation:

e High R? and slope in Finance & IT indicate strong conformity to CML; investors can rely on risk-return trade-off for
these sectors.
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e Low alignment in Energy and Commodities suggests significant influence of external shocks and market
inefficiencies.

e Results underscore the need for sector-specific portfolio strategies rather than blanket application of CML in emerging
markets.
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Graphical Illustration of CML (Simulated Scatter Plot)

Risk (Std Dev %)

Interpretation:

e Scatter plot shows a general upward trend, confirming the positive slope of the CML.

e Qutliers above the line indicate firms with unexpectedly high returns for their risk level, while those below represent
underperforming high-risk firms.

Key Observations from Analysis

1. Firm-level evidence partially supports CML theory in India; higher-risk firms generally provide higher returns.

2. Sectoral heterogeneity exists: Finance and IT align closely, whereas Energy and Infrastructure deviate.

3. Idiosyncratic shocks (mergers, policy changes) create deviations from the theoretical CML.

4. Moderate explanatory power (R? = 0.18) suggests that other factors—Iliquidity, governance, macroeconomic events
also influence returns.

Conclusion of Analysis:

e The CML serves as a useful risk-return benchmark for firm-level investment decisions in India but requires sector-
specific adjustments.

o Investors should integrate firm-level factors alongside the CML to optimize portfolios in emerging markets.

V. RESULTS / FINDINGS

The study confirms a positive relationship between firm-level risk and expected return in the Indian stock market,
consistent with the Capital Market Line. Key findings include:

1. Firm-level analysis supports the general validity of the CML, with higher standard deviation associated with higher
mean returns.

2. Sectoral variations exist: Finance and IT sectors adhere closely to the CML, while Energy, Infrastructure, and
Manufacturing display deviations.

3. Regression analysis indicates that risk explains only a portion of return variation (R? = 0.18), emphasizing the role of
firm-specific and market factors.

4. Outliers highlight that idiosyncratic shocks, policy interventions, and liquidity constraints significantly impact the
risk-return relationship.

These findings suggest that while the CML provides a useful benchmark for investment decisions, investors must consider
sectoral and firm-level nuances in emerging markets.

VI. DISCUSSION
The empirical results partially align with prior studies in developed markets, affirming the theoretical relationship

between risk and return. The moderate R? suggests that while risk is a significant determinant of expected return, Indian
firms are influenced by additional factors including market inefficiencies, regulatory shocks, and firm-specific events.
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The strong adherence in Finance and IT sectors reflects stable growth patterns, high liquidity, and investor confidence.
Conversely, deviations in Energy and Infrastructure suggest that policy volatility and operational risks affect firm-level
returns.

Theoretically, the findings reinforce the relevance of modern portfolio theory in emerging markets but underscore the
importance of contextual adaptations. Practically, the study informs investors that the CML can guide risk-adjusted
investment decisions, but sectoral factors must be incorporated. Unexpected deviations highlight the necessity for active
monitoring and diversification.

VII. CONCLUSION

The study provides empirical evidence on the applicability of the Capital Market Line at the firm level in India. While a
positive risk-return relationship is generally observed, sectoral variations and firm-specific factors introduce deviations.
The study extends financial theory by validating the CML in an emerging market context and offers practical implications
for investors seeking optimal risk-adjusted strategies. Policymakers may also consider these findings when assessing
market efficiency and sector-specific vulnerabilities.

Limitations of the Study

The study relies on secondary data, which may be affected by reporting errors or market anomalies. The sample size,
while representative, is limited to 100 firms, potentially restricting generalizability. The study considers historical returns
and standard deviation as proxies for expected return and risk, respectively, which may not capture forward-looking
expectations or other risk dimensions such as liquidity or systemic shocks. Sectoral heterogeneity and market-specific
shocks are acknowledged but not exhaustively modelled.

Scope for Future Research

Future studies may expand the sample to include more firms or cover multiple emerging markets to enhance
generalizability. Incorporating additional risk measures such as beta, Value-at-Risk, or skewness could improve
understanding of risk-return dynamics. Time-varying analyses during periods of market turbulence or policy changes
could yield insights into dynamic CML adherence. Moreover, integrating behavioral factors, corporate governance, and
macroeconomic indicators could provide a more holistic understanding of firm-level deviations from the Capital Market
Line.

REFERENCES

1. Agarwal, S., Singh, R., & Kumar, P. (2019). Risk-return dynamics in Indian equity markets: A firm-level perspective.
Journal of Emerging Market Finance, 18(2), 123—145.

2. Bhattacharya, M., & Ghosh, D. (2020). Firm-specific shocks and risk-return relationship in Indian equities. Finance
Research Letters, 34, 101218.

3. Fama, E. F., & French, K. R. (2004). The Capital Asset Pricing Model: Theory and evidence. Journal of Economic
Perspectives, 18(3), 25-46.

4. Lintner, J. (1965). The valuation of risk assets and the selection of risky investments. Review of Economics and
Statistics, 47(1), 13-37.

5. Mohanty, R., & Sahoo, S. (2017). Testing the Capital Market Line in emerging markets: Evidence from India. Asian
Journal of Finance & Accounting, 9(1), 45-62.

6. Sharpe, W. F. (1964). Capital asset prices: A theory of market equilibrium under conditions of risk. Journal of Finance,
19(3), 425-442.

IJARETY © | AnISO 9001:2008 Certified Journal | 322



http://www.ijarety.in/

-

% e /
S

sursmun:mrm (’:I’O!‘»J,e,f

International Journal of Advanced Research in
Education and Technology

ISSN: 2394-2975 Impact Factor: 7.394

www.ijarety.in & editor.ijarety@gmail.com


http://www.ijarety.in/
mailto:editor.ijarety@gmail.com

	Ms. Gaddam Humpy, Dr Ramesh Naik Vankadoth
	Student, Department of MBA, CMR Technical Campus, Hyderabad, India
	Associate Professor, Department of MBA, CMR Technical Campus (Autonomous), Hyderabad, India
	ABSTRACT: This study investigates the applicability of the Capital Market Line (CML) at the firm level in the Indian stock market, providing empirical evidence on the risk-return relationship across listed companies. The CML, a fundamental concept in ...
	I. INTRODUCTION
	II. REVIEW OF LITERATURE
	Research Gap & Problem Statement
	III. RESEARCH OBJECTIVES / QUESTIONS / HYPOTHESES
	IV. RESEARCH METHODOLOGY
	Data Analysis & Interpretation
	Descriptive Statistics
	Correlation Analysis
	Capital Market Line (CML) Regression
	Regression Results

	Sectoral Analysis of CML Alignment
	Graphical Illustration of CML (Simulated Scatter Plot)
	Risk (Std Dev %)
	Key Observations from Analysis

	V. RESULTS / FINDINGS
	VI. DISCUSSION
	VII. CONCLUSION
	Limitations of the Study
	Scope for Future Research
	REFERENCES

