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Capital Asset Pricing Model (Theoretical and Practical
Application)

Abstract

This research work delves into the analysis of the Capital Asset Pricing Model
(CAPM) and its application in evaluating the risk-return relationship of a diversified
portfolio consisting of nine companies from various sectors within the S&P 500
index sourced from yahoo finance. The study scrutinizes the theoretical framework
of CAPM, exploring its significance in modern finance and its role in estimating
asset returns based on risk factors. Methodologically, CAPM is applied to estimate
beta coefficients and expected returns for individual stocks, facilitating insights
into portfolio performance and risk management strategies.

The analysis reveals intriguing insights into the risk-return dynamics of the selected
companies, with technology and finance sector stocks generally exhibiting higher
beta values and expected returns compared to healthcare sector stocks. Notably,
NVDA emerges as the most volatile stock with the highest expected return, reflect-
ing its position in the technology sector known for innovation and growth potential.
Conversely, healthcare sector stocks demonstrate lower beta values and expected
returns, aligning with the defensive characteristics of this industry.

The study underscores the importance of considering risk factors in investment
decisions, as assets with higher betas are expected to yield higher returns to
compensate for the additional systematic risk they bear. Overall, the research
contributes to a deeper understanding of CAPM’s applicability in portfolio
management and asset pricing, offering valuable insights for investors and financial
practitioners alike.

Keywords: Capital Asset Pricing Model (CAPM), risk-return relationship, diver-
sified portfolio, beta coefficients, expected returns, portfolio performance, risk
management, financial analysis.

1 Introduction

The Capital Asset Pricing Model (CAPM) is a fundamental tool in finance used to determine the
expected return on an investment. Developed by William Sharpe, John Lintner, and Jan Mossin
in the 1960s [1, 2], CAPM provides a framework for calculating the expected return of an asset
based on its risk and the overall market’s risk. It assumes that investors are rational and risk-averse,
seeking to maximize returns while minimizing risk. CAPM suggests that the expected return of an
asset is composed of a risk-free rate and a risk premium, which is proportional to the asset’s beta,
representing its sensitivity to market movements [1}[3]]. This model has significant implications for
portfolio management and asset pricing theory, serving as a cornerstone in modern finance.
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2 Problem Statement

The problem at hand involves utilizing the Capital Asset Pricing Model (CAPM) to determine the
expected return on investments in a diversified portfolio consisting of nine companies from different
industries within the S&P 500 index. The aim is to assess the relationship between the risk and return
of individual assets within the stocks or securities in comparison to the market index, S&P 500, and
identify potential opportunities for portfolio optimization.

3 Main Objectives

The main objective of this project is to apply the CAPM model to estimate the beta and the expected
returns of the selected nine companies and analyze the relationship between the risk and return of the
companies within the portfolio and the S&P 500 index. To achieve the main objective of this study
the following are the specific objectives

3.1 Specific Objectives

1. Select nine companies from different industries within the S&P 500 index.

2. Gather historical data on the adjusted close prices of the selected companies and the S&P
500 index.

3. Calculate the beta coefficients for each company using regression analysis.
4. Estimate the expected returns of the companies using the CAPM formula.

5. Compare the calculated expected returns with the actual returns to assess the model’s
effectiveness.

6. Analyze the portfolio’s risk and return characteristics in comparison to the market index.

4 Literature Review

The Capital Asset Pricing Model (CAPM) serves as a fundamental framework in finance, elucidating
the relationship between systematic risk and expected asset returns through the assessment of
return variances and risk metrics within a well-diversified portfolio. Widely utilized in estimating
firm’s cost of capital and assessing portfolio performance, CAPM’s development by Sharpe (1964),
Lintner (1965), and Mossin (1966) has entrenched its significance, particularly in corporate finance
and investment valuation [2]]. [4] elaborate on its applications. Industries globally rely on CAPM
for various financial decisions, including discount rate determination for firm valuations, pricing
regulations in utilities, and performance benchmarking for fund managers, among other uses [[1]].

Despite the extensive research and widespread application of the Capital Asset Pricing Model
(CAPM) in empirically analyzing market behavior, criticisms have been directed towards its
assumptions [5]. While some studies [6}[7, [8] have demonstrated a clear relationship between firms’
betas and asset return outcomes, concerns persist regarding the model’s effectiveness. The beta of an
asset, which measures its risk relative to the market, is obtained by dividing the covariance of the
asset with the market portfolio by the variance of the market portfolio. Assets with betas higher than
1 are considered riskier than the market average. Despite these empirical findings, challenges remain
regarding the adequacy of CAPM in accurately capturing the complexities of real-world market
dynamics.

Further advancements in CAPM literature include the introduction of the Arbitrage Pricing Theory
(APT) [9], which provides an alternative asset pricing model based on multifactor models and
no-arbitrage conditions. The APT framework allows for the incorporation of multiple risk factors
beyond market beta, accommodating diverse sources of systematic risk. [L0] expanded CAPM by
incorporating international factors, leading to the development of the International Capital Asset
Pricing Model (ICAPM), which accounts for cross-country differences in asset returns.
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Recent literature on CAPM focuses on refining the model to address its limitations and incorporate
new insights from behavioral finance and empirical findings. [11] extended the Fama-French
Three-Factor Model to the Fama-French Five-Factor Model, incorporating profitability and
investment factors. Additionally, empirical studies by [[12] and [13] explore the implications of
time-varying risk premia and investor sentiment on asset pricing, providing valuable insights into the
dynamics of asset returns within the CAPM framework. Overall, the extensive literature on CAPM
underscores its significance as a foundational framework in asset pricing theory while highlighting
the ongoing efforts to refine and extend its applicability in modern financial markets.

This project aims to explore and analyze the Capital Asset Pricing Model (CAPM) and its implications
in modern finance, particularly focusing on the S&P 500 index. The study will delve into the
foundational principles of CAPM, examining its theoretical underpinnings and practical applications
in estimating asset returns and assessing portfolio performance. Specifically, the project will utilize
data from the S&P 500 index to select nine companies representing three different industries. By
analyzing the historical performance of these companies within the context of CAPM, the study aims
to provide insights into how well the model captures the relationship between systematic risk and
expected returns in diverse sectors of the economy.

5 Data

The data set used in this study includes historical adjusted close prices of the selected nine companies
from different industries within the S&P 500 index, as well as the adjusted close prices of the S&P
500 index itself.

The study period covers a span of 5 years, from January 1, 2019, to December 31, 2023. The data for
the listed companies, along with the S&P 500 index, was obtained from Yahoo Finance.
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Abbreviation Company Industry
MSFT Microsoft Corporation Technology
AAPL Apple Inc Technology
NVDA NVIDIA Corporation Technology
ABBV AbbVie Inc Healthcare
MRK Merck & Co Inc Healthcare

LLY Eli Lilly and Company Healthcare
SPGI S&P Global Inc Finance
GS The Goldman Sachs Group Inc Finance
AXP American Express Company Finance
CGPI S&P 500 Index Market Index

Table 1: Selected Companies from S&P 500 and their Industries

6 Methodology

Lets begin by defining important terminologies to be used in this project
Security: A financial instrument that represents ownership, debt, or the right to ownership in a
company or other entity, such as stocks, bonds, options, or futures.

Stock: A type of security that represents ownership in a corporation, entitling the holder to a propor-
tionate share of the company’s assets and earnings, typically in the form of dividends and voting rights.

Portfolio: A collection of investments, such as stocks, bonds, and other securities, held by an
individual or institution. Portfolios are constructed to achieve specific investment objectives and
diversify risk.

Market return: The overall rate of return on an investment portfolio or market index, representing
the average performance of all securities within the market over a specific period.

Stock return: The percentage change in the price of a stock over a specified period, including any
dividends received. It reflects the total return generated by holding the stock, including capital
appreciation and dividend income.

Adjusted closing price: The price of a stock at the end of a trading day, adjusted for any corporate
actions such as dividends, stock splits, or rights offerings. It is often used as a measure of a stock’s
performance over time.

Beta: A measure of a stock’s volatility relative to the overall market. Beta quantifies the sensitivity of
a stock’s returns to changes in the market index, with a beta greater than 1 indicating higher volatility
than the market and a beta less than 1 indicating lower volatility.

Expected market return: The anticipated rate of return on the overall market, based on economic
factors, historical performance, and market expectations. It serves as a benchmark for evaluating the
performance of investments and portfolios.

Risk-free: An investment or asset that has no risk of loss, typically referring to government-issued
securities such as Treasury bills or bonds. Risk-free assets are used as a benchmark for evaluating the
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risk and return of other investments

The methodology involves several steps:

6.1 Compute Daily Returns for each stock/security

Firstly, compute the returns for each stock/security. Returns are calculated using the formula:
AdjustedClosePrice, — AdjustedClosePrice,_,

AdjustedClosePrice,_,

Return; =

where ¢ represents the time period.

6.2 Compute Daily Returns for the Markert Index

Daily market return can be calculated similarly using the closing prices of the market index (e.g.,
S&P 500):

S I — I,
m,¢t — — +
’ Iy

Where I; is the index value at time ¢, and I;_; is the index value at time ¢t — 1.

6.3 Set Risk-Free Rate

Next, set the risk-free rate, typically represented by the yield on government bonds, as a benchmark
for risk-free return. The risk-free rate is denoted as Ry.

6.4 Compute Beta using Ordinary Least Square Method

To compute the beta coefficient for each stock/security in the portfolio, we use Ordinary Least Squares
(OLS) regression. The regression model for CAPM is given by:

ri=a+pXr,+e
where:

e r; is the return of the asset,

* 1., is the return of the market index,

* «is the intercept,

[ 1is the beta coefficient (systematic risk),
* ¢ is the error term.

The objective is to minimize the sum of squared errors (SSE) between the observed returns of the
asset and the returns predicted by the model. The SSE is given by:

n

SSE = Z(Tz — fi)Q
i=1
where 7; is the predicted return of the asset based on the model.

To minimize the SSE, we differentiate it with respect to o and 3, and set the derivatives equal to zero.

6.4.1 Partial Derivatives

The partial derivative of SSE with respect to « is:

0SSE -
P 72;(7’2- —a— B Xry)

The partial derivative of SSE with respect to /3 is:

%:—2Z(ri—a—ﬁxrm)xrm
i=1




UNDER PEER REVI EW

6.4.2 Setting Partial Derivatives to Zero

Setting the partial derivatives equal to zero, we get the normal equations:
n n n
S or-ad1-83 r =0
i=1 i=1 i=1

n

Z(ri X Tm) —airm - Bir?n =0
i=1 i=1 i=1

6.4.3 Solving for « and g

Solving the normal equations simultaneously, we get:

where:

e 7, is the mean return of the asset,

* 7., is the mean return of the market index.

This B is the estimated beta coefficient obtained through OLS regression.

_ Covariance(r;,rm)

8=

Variance(ry,)

where r; is the return of the asset, 7, is the return of the market index, Covariance(r;, ) is the
covariance between the asset’s returns and the market returns, and Variance(r,, ) is the variance of
the market returns.

6.4.4 Interpretation of Beta

Sensitivity to Market Movements: Beta measures the sensitivity of an asset’s returns to movements
in the overall market.

A beta greater than 1 indicates that the asset tends to amplify market movements, meaning it
is more volatile than the market.

* A beta less than 1 suggests that the asset moves less than the market, indicating lower
volatility compared to the overall market.

* A beta equal to 1 implies that the asset moves in line with the market.

6.5 Compute the Expected Return on market

When we multiply the mean daily return by 252 to annualize it, we are assuming that the daily returns
are representative of the market’s performance over a full year. This assumption is based on the
notion that the market operates on approximately 252 trading days in a year.

The mathematical representation of annualizing the return can be interpreted as follows:
* Mean Daily Return: This represents the average return of the S&P 500 index on a daily

basis, calculated from historical data.

e 252: This number represents the approximate number of trading days in a year. It’s a
standard assumption used in finance to convert daily returns into annualized returns.



UNDER PEER REVI EW

* Annualized Return: By multiplying the mean daily return by 252, we obtain an estimate of
the expected annual market return. This value is useful for investors and analysts to assess
the average annual performance of the market over the given time period.

The formula for annualized return is:

Annualized Expected Market Return = Mean Daily Return x252

6.6 Compute Expected Return for the stock/security

Finally, compute the expected return for the portfolio using the CAPM formula, which incorporates
the risk-free rate, the beta of the portfolio, and the expected return for the market portfolio:

Expected Returngyo i /security = Fr + 5 % (Expected Return,,, ..., — Ry)

where Ry is the risk-free rate, 3 is the beta of the portfolio, and Expected Return is the

expected return for the market portfolio.

market

6.7 Assumptions of CAPM model

The following are the assumptions of CAPM model

One-period investment model: All investors operate within the same time horizon, making
investments for a single period.

Risk-averse investors: Investors aim to optimize their portfolios by minimizing variance and
maximizing expected returns, reflecting rational and risk-averse behavior.

Zero transaction costs: Transactions occur without any additional costs such as taxes or fees.
Homogeneous information: All investors possess uniform knowledge and views regarding the
probability distributions of security returns.

Risk-free rate of interest: Investors have access to a risk-free rate of interest for lending and
borrowing, denoted as 7.

6.8 Experimental Design for This Project

The experimental design for this project involves several key steps. Firstly, data collection will be
conducted, focusing on obtaining historical stock prices for nine companies representing diverse
industries from the S&P 500 index, along with market index data. Next, the data will be preprocessed,
including adjusting for corporate actions and calculating daily returns. Subsequently, the Capital
Asset Pricing Model (CAPM) will be applied to estimate the expected returns of individual stocks
using market data and risk-free rates. Beta coefficients will be computed to measure each stock’s
sensitivity to market movements. We will also explore the relationship between beta and the expected
return to get the insight about the CAPM model.

7 Results and Discussion

We discuss the visualisation of daily stocks of the nine companies , daily market index, daily stock
returns, daily market returns and the plots of daily stock returns with the market returns. The betas
and expected returns for each stock are also discussed. We also present the portifolio return results
for each stock.



UNDER PEER REVI EW

7.1 Visualization of Adjusted Daily stock prices for the 9 companies

Figure (12) show the plot of the daily stock based on the adjusted price.
Daily Adjusted-Closing Prices
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500

Adj Close

Jul 2019 Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022 Jan 2023
Date

Figure 1: Daily stock/security prices

7.2 Visualization of the daily market Index
Daily returns were computed and all missing values which reflect as Nan after python computation

were replaced by zero. There is only one missing value which results as of computation of daily
returns for stock and the market index daily returns.

S&P 500 Daily Market Index
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Figure 2: Daily SP500 Market Index

7.3 Visualisation of Daily Stock/security Returns

7.4 Visualisation of Daily Market Index Returns

Jul 2023
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Ticker
—— AAPL
—— ABBV
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Daily Returns of Selected Stocks

25 —— AAPL
—— MSFT

20 NVDA
—— ABBV

15 MRK

i — spPGI
[ | | GS

{ I,. “;‘ l""',‘ -\H"“Y‘X ‘\I.Mll(} J)'.l‘ 1 AXP

Daily Stock Return

° ! 1 |l A '\' . I
0:\\‘.v Bl .r!i' ,|4 ‘h”'“L‘u'l,l i I V‘ ,"‘HL\"lJ' | l‘r".‘*,‘l‘(" SRIAT ) i A4 1A oo !
LA A T g AT T R R ] SRR T e Y T I YRR A AT
7,| (i Y A VP xgvl‘v‘“‘? ‘v"“ ;\\V;_‘} e
5 | ’
o
-15
-20
Jul 2019 Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022 Jan 2023 Jul 2023
Date
Figure 3: Daily Returns for stock/security
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Figure 4: Daily Returns for SP 500 Market Index

7.5 Plot of the daily stock returns against, market returns

The plots depicting the daily returns of individual stocks against those of the market index reveal
a distinct linear relationship as shown from Figure (3] to[T4). This linear relationship signifies a
consistent proportional change in stock returns corresponding to changes in the market returns.
Essentially, as the market index moves, the stock returns tend to move in a similar direction, though
with varying magnitudes. The degree of linearity observed in these plots reflects the correlation
between the stock returns and the market returns. A higher correlation coefficient indicates a stronger
linear relationship, implying that the stock returns closely align with the movements of the market
index. Conversely, a lower correlation coefficient suggests a weaker linear relationship, indicating
that the stock returns are less influenced by changes in the market index. Moreover, the slope of the
line in each plot represents the beta coefficient, which quantifies the sensitivity of the stock returns
to changes in the market returns. A beta coefficient greater than 1 suggests that the stock is more
volatile than the market, with returns that tend to amplify market movements. Conversely, a beta
coefficient between 0 and 1 indicates that the stock is less volatile than the market, while a negative
beta coefficient implies an inverse relationship with the market. Overall, these observations provide
valuable insights into the relationship between individual stock returns and market returns, aiding
investors in portfolio management and risk assessment strategies.
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AAPL vs. S&P 500 Index
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Figure 5: AAPL Daily Returns against Daily SP 500 Market Returns
MSFT vs. SP500 Market Returns
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Figure 6: MSFT Daily Returns against Daily SP 500 Market Returns
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Figure 7: NVDA Daily Returns against Daily SP 500 Market Returns
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ABBV Returns (%)

MRK Returns (%)

SPGI Returns (%)

ABBV vs. SP500 Market Returns
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Figure 8: ABBV Daily Returns against Daily SP 500 Market Returns
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Figure 9: MRK Daily Returns against Daily SP 500 Market Returns

SPGI vs. SP500 Market Returns
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Figure 10: SPGI Daily Returns against Daily SP 500 Market Returns
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LLY Returns (%)

GS Returns (%)

LLY vs. SP500 Market Returns
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Figure 11: LLY Daily Returns against Daily SP 500 Market Returns
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Figure 12: GS Daily Returns against Daily SP 500 Market Returns
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Figure 13: AXP Daily Returns against Daily SP 500 Market Returns
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7.6 Interpretation of Beta and Alpha for each Company

Table 2: Beta and Alpha Values for Each Company with Industries
Stock Beta Alpha Industry

AAPL  1.215626 0.076828 Technology
MSFT  1.182137 0.055948 Technology
NVDA 1.728843 0.162474 Technology
ABBV  0.589005 0.040086 Healthcare
MRK 0.519138 0.024361 Healthcare
LLY 0.642156 0.115745 Healthcare
SPGI 1.065924 0.032870 Finance

GS 1.148924  0.025867 Finance
AXP 1.309564 0.008253 Finance

Among the companies with beta values greater than 1, NVDA stands out as the most volatile, with a
beta of 1.728843. This indicates that NVDA’s stock returns tend to amplify market movements more
than any other company in the sample. MSFT and AAPL also exhibit high beta values, reflecting
their sensitivity to market fluctuations, which is common in the technology sector. Investors in these
companies should be aware of their higher risk levels compared to the broader market. Finance
companies like SPGL,GS and AXP have beta greator than 1, suggests that their stock returns tend to
amplify market movements, making them riskier investments.

Conversely, companies with beta values less than 1, such as ABBV, MRK, and LLY, are less volatile
than the market, indicating that their stock returns are less influenced by market fluctuations.

The alpha values represent the excess return (or underperformance) of each company’s stock
compared to what would be predicted by the market index. All companies have positive alpha
indicate that these companies have outperformed the market on average.

Analyzing the results across industries reveals interesting patterns. For example, technology compa-
nies like AAPL, MSFT, and NVDA exhibit higher beta values, indicating greater sensitivity to market
movements, similary Finance companies, SPGI,GS, AXP have beta greator than 1, indicating greater
sensitivity to market movements. This is consistent with the inherent volatility and rapid changes in
the technology sector. Conversely, pharmaceutical companies like ABBV, MRK, and LLY tend to
have lower beta values, reflecting the relative stability of these industries compared to the broader
market. Understanding these industry-specific dynamics is crucial for portfolio diversification and
risk management.

7.7 Expected Return

Table 3: Expected Returns for Each Stock with Industries
Stock  Expected Return (%) Industry

AAPL 17.498 Technology
MSFT 17.132 Technology
NVDA 23.095 Technology
ABBV 10.664 Healthcare
MRK 9.902 Healthcare
LLY 11.243 Healthcare
SPGI 15.865 Finance
GS 16.770 Finance
AXP 18.522 Finance

Table {3) shows the expected return for each of the 9 companies. A risk free rate of 4.24% was
used. This is based on the current risk-free rate on 10 year U.S. Treasury bonds. When the expected
return of a stock exceeds the annualized expected market return, it suggests that the stock is
anticipated to

13
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yield higher returns than the overall market. However, this higher expected return typically comes
with increased risk. This risk can be assessed using the concept of beta, which measures a stock’s
volatility relative to the market. A high beta indicates that the stock is more volatile than the market,
while a low beta suggests lower volatility.

In the above table, several stocks, including AAPL, MSFT, NVDA, SPGI, GS and AXP, have expected
returns that surpass the annualized expected market return of 15.146%. These stocks are expected to
deliver returns higher than the market average. However, their higher expected returns also indicate
higher levels of risk, especially since their betas are also high. This is in line with the CAPM model
theory.

For instance, NVDA, with an expected return of 23.095%, stands out as having the highest expected
return among the listed stocks. This suggests that investors expect NVDA to outperform the market
significantly. However, NVDA’s status as a technology stock, known for its innovation and growth
potential, may justify its higher expected return. Nevertheless, investors should recognize that
NVDA’s high expected return has a high beta, indicating greater volatility and risk compared to the
overall market.

Similarly, AAPL, MSFT, SPGI, GS and AXP also exhibit expected returns higher than the market
return. As technology and finance sector stocks, respectively, these companies may offer growth
opportunities and higher returns, but investors should be prepared for increased volatility and risk
associated with these sectors.

Conversely, stocks like ABBV, MRK, and LLY have expected returns below the market average.
While these stocks may offer stability and defensive characteristics typical of the healthcare sector,
their lower expected returns suggest limited growth potential compared to the overall market.

In summary, while stocks with expected returns exceeding the market return may offer the potential
for higher returns, investors should carefully consider their risk tolerance and investment objectives.
High expected returns are often accompanied by higher risk, especially if the stock’s beta is also
high. Diversification and a thorough understanding of individual stock characteristics are essential
for managing risk and optimizing investment returns.

7.8 Relationship between Expected return and Beta (Systematic risk)

Expected Return vs. Beta
e Data Points
25 === Line of Best Fit

20

15

10

Expected Return

0.6 0.8 1.0 12 14 1.6
Beta

Figure 14: Expected Return against Beta

We explored the relationship between expected return and beta, also known as systematic risk, using
the Capital Asset Pricing Model (CAPM). CAPM provides a framework for understanding how the
expected return of an asset is influenced by its beta, which measures the asset’s sensitivity to market
movements.

14
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The graph (T4) illustrated this relationship by plotting expected return against beta for a selection
of stocks or portfolios. According to CAPM, assets with higher betas are expected to have higher
expected returns to compensate investors for the additional systematic risk they bear. Conversely,
assets with lower betas should have lower expected returns.

By examining the slope of the line of best fit, we can determine the risk premium investors demand
for each unit increase in beta. The intercept of the line represents the risk-free rate which 4.24%,
indicating the minimum return investors require for a risk-free investment and is in line with the used
risk free rate. Moreover, the market return when beta equals one serves as a benchmark, representing
the expected return of an average asset in the market and its equal to 15.146% which is also in line
with the computed expected annualised market return.

Overall, this analysis allows us to assess how efficiently assets are priced relative to their systematic
risk, providing insights into investment opportunities and portfolio management strategies.

8 Limitations in this Project

The analysis of Capital Asset Pricing Model (CAPM) results is subject to certain limitations that
warrant careful consideration. Firstly, CAPM relies heavily on various assumptions, including the
assumption of market efficiency, linearity of relationships, and constancy of betas, which may not
always hold true in real-world financial markets. Additionally, CAPM utilizes historical data to
estimate risk and expected return; however, past performance may not accurately predict future
outcomes due to changing market dynamics and unforeseen events. Moreover, the quality and
availability of data used in CAPM analysis can introduce uncertainties, as the accuracy and reliability
of the data may vary depending on how it was collected, cleaned, transformed, or loaded. Furthermore,
the continuity of time-series data is crucial for accurate analysis, yet limitations may arise when
datasets have incomplete or insufficient historical records. For instance, while our analysis spans
the last five years up to December 2023, the use of a 10-year US Treasury Bill rate from 2013 may
not adequately reflect the current bill rate or ensure continuity in time-series data. These limitations
underscore the need for cautious interpretation and contextualization of CAPM findings in financial
decision-making processes.

9 Conclusion

Given the comprehensive analysis conducted on the Capital Asset Pricing Model (CAPM) and its
application to a diversified portfolio of nine companies from different industries within the S&P 500
index, it is evident that CAPM serves as a valuable tool for estimating asset returns and assessing
portfolio performance. The analysis began with an overview of CAPM’s theoretical framework
and its significance in modern finance, highlighting its role in estimating expected returns based on
risk factors. Subsequently, the methodology for applying CAPM to estimate beta coefficients and
expected returns for individual stocks was outlined, followed by a detailed discussion of the results
and their implications.

The results revealed interesting insights into the risk-return relationship of the selected companies,
with technology and finance sector stocks generally exhibiting higher beta values and expected returns
compared to healthcare sector stocks. Notably, NVDA emerged as the most volatile stock with the
highest expected return, reflecting its position in the technology sector known for innovation and
growth potential. Conversely, healthcare sector stocks like ABBV, MRK, and LLY demonstrated
lower beta values and expected returns, aligning with the defensive characteristics of this industry.

Furthermore, the analysis emphasized the importance of considering risk factors, as reflected in the
relationship between expected return and beta. Assets with higher betas were found to have higher
expected returns, consistent with CAPM’s prediction of a positive linear relationship between risk
and return. However, investors must carefully balance risk and return when constructing portfolios,
considering their risk tolerance and investment objectives.

Opverall, the study contributes to a deeper understanding of CAPM’s applicability in portfolio manage-
ment and asset pricing, providing valuable insights for investors and financial practitioners. Despite
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its limitations and criticisms, CAPM remains a foundational framework in finance, guiding invest-
ment decisions and risk management strategies in modern financial markets. Further research and
refinement of CAPM and related asset pricing models are essential for addressing its shortcomings
and enhancing its utility in diverse market conditions.

16
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