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Abstract. This paper aims to give a detailed analysis of portfolio theory, a core
theory in the current financial management field that enables the investor to de-
termine the optimal combination of various assets in the portfolio to enhance re-
turns while reducing risks. The research focuses on applying the identified port-
folio theories to the sample of organisations of different sectors: ICT, health care
and technology, and consumer goods. Historical financial data are used in the
study context to compute the expected returns, standard deviations or coefficient
of variations, and correlation coefficients expected in the case of the selected as-
sets. On this basis, the weights of these assets are found optimally with the aid of
mean-variance optimisation and the Sharpe ratio is used to measure the portfo-
lio’s risk-adjusted return. Although some data restrictions might impact the ac-
curacy of the findings, the work has profound implications for understanding the
real-world applications of the portfolio theory. The research enhances the
knowledge of investors on the way they can use portfolio theory and build port-
folios that are good fits for their risk appetite and can enable them to achieve their
financial objectives in today’s world.
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1 Introduction

Portfolio theory, developed by Harry Markowitz in 1952, completely changed the the-
oretical framework of financial management by exploring the allocation of financial
resources in accordance with the level of risk, which is inversely related to the expected
returns on investment [1]. In this theory, an individual can claim that an investor can
spread the risk of a portfolio over several assets without affecting the returns. Marko-
witz’s theory proposes that the variance of a portfolio is not just the sum of the individ-
ual variances of its components but depends on the coefficients of correlation between
the returns of the assets contained in the portfolio [2]. Thus, this essay’s primary re-
search objective is to analyse the use of such theory in building an efficient portfolio
using real-life data. To this end, many firms were chosen randomly across various in-
dustries, such as information technology and manufacturing, to create a diverse portfo-
lio. The approach used in this research is quantitative, where different elements like
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expected returns, standard deviations, and correlations are determined through histori-
cal financial records for the assets of interest.

Furthermore, this paper establishes the mean-variance optimisation method, which
focuses on portfolio selection to ascertain the best efficient portfolio with the maximum
expected return for a given level of risk to study the best asset weights that will increase
the portfolio’s risk-adjusted return ratio [3, 4, 5]. The significance of this study is in the
demonstration of portfolio theory, whereby the investor can apply the insights gained
from this study to enhance his/her choice of portfolio investment in the fluctuating
global financial market. While this essay restated the importance of portfolio theory in
modern-day financial management decisions, it also endeavoured to narrow the gap
between theoretical finance education and real-world investment management to pro-
vide an informative and helpful reference for academics and practitioners.

2 Methodology

The method employed in this essay is to fix its theoretical framework on the principles
of portfolio theory, emphasising the application aspect of creating an efficient portfolio.
Portfolio theory, also developed by Harry Markowitz and commonly referred to as
Modern Portfolio Theory (MPT), is an approach that suggests that the portfolio can be
constructed in a way that will generate the greatest possible expected return, given the
level of market risk. The basic form of this theory is the mean-variance efficient port-
folio theory, which means that investors with a given level of risk should hold a port-
folio of stocks that maximise the expected return. In order to apply this theory, the essay
includes an initial step of data collection through historical price data of the selected
pool of companies. This data estimates the overall returns that every firm can produce—
expected return figures that depict the average increase in value of an investment over
a specific period. Each company’s risk is then determined by the volatility of returns
through the coefficient of variation since this indicates the variability of returns. Be-
sides, the cross-correlations between the returns of the chosen firms are determined to
show the interconnection of their performance. These calculations are very important
for determining the ideal weights of the assets in the portfolio to control the amount of
risk and the rate of return in the portfolio. The method also involves using the Sharpe
ratio to determine the portfolio performance adjusted for risk. In this systematic man-
ner, the essay analyses how portfolio theory can be used to build an investment portfolio
to fit a given investor’s risk tolerance and financial goals.

3 Portfolio Theory Analysis

3.1 Introduction to the Companies Selected and Rationale for Selection

Apple Inc. has chosen six firms for this portfolio analysis. , Microsoft Corporation,
Amazon, Alphabet Inc., and Tesla, Inc. These companies were selected because of their
large market capitalisation, good financial health, and industry leadership within the
technology and consumer discretionary goods industries. These companies have been
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selected because of the possibilities of diversification to gain growth and manage risks,
the basics of which were stated by Markowitz in 1952. Particular attention should be
paid to the fact that each of the companies exists in industries that have emerged and
developed more recently, including after the adoption of new technologies and changes
in consumer preferences for goods and services, which make these firms fitting subjects
for the analysis of portfolio theory.

3.2 Brief Introduction to the Companies Selected

Apple Inc. (AAPL). Apple is an international corporation that specialises in techno-
logical products, software and online services for consumers. Some of its essential
products include iPhones, iPads, and Mackintosh computers, which have made this
company famous worldwide. Apple has employed strong revenue growth and financial
performance, which is attributed to its very large ecosystem and brand loyalty. Apple’s
stock has been deemed less risky among the stocks in the communication technology
industry and has been more consistent in its growth [6].

Microsoft Corporation (MSFT). Microsoft is one of the biggest IT companies glob-
ally, focusing on software and hardware production, cloud solutions, and more. The
core offerings of its products are the Windows operating system, Microsoft Office, and
Azure cloud services. Microsoft has good financials due to its diverse business segment
and stable cash flow from its software products, and thus, it is a stock suitable for many
investors who want to achieve growth as well as income [7].

Amazon Inc. (AMZN). Amazon is the largest web store and cloud services provider in
different countries. It has grown from a pure e-commerce player to a digital giant with
a significant presence in cloud computing through AWS, digital streaming and artificial
intelligence. Amazon is on an exponential growth path and has a very large market
share in both e-commerce and the cloud services industry, which also means that it is a
high-volatility, high-beta stock [8].

Alphabet Inc. (GOOGL). Alphabet, the parent company of Google in the United
States of America, holds a lion’s share in global digital advertising, mainly through
search engines, YouTube and the Android operating system. Alphabet has remained a
bright spot in financial performance, mainly because of its prowess in digital advertis-
ing and early thrusts in future technologies like artificial intelligence and self-driving
cars. This company is typical of a significant technology sector, with good growth pro-
spects [9].

Tesla, Inc. (TSLA). Tesla Motor is one of the pioneers in electric automobiles and a
participant in providing clean energy. Thus, the company has been concentrating on
research and development in electric vehicles, batteries, and renewable energy sources.
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However, because of the high growth expectations and risk, Tesla has added to its port-
folio due to its high growth prospects [10].

3.3  Detailed Description of Using Portfolio Theory

According to Markowitz’s portfolio theory, it is possible to construct the most efficient
portfolio if only it is possible to make the right choice of which assets to include in the
portfolio so that to obtain the maximum level of expected return of the portfolio for a
given level of the portfolio risk, or the minimum level of risk for the portfolio that is
possible at a given level of its expected return. In this section, the author demonstrates
the use of portfolio theory in building a portfolio of selected companies.

Calculation of expected returns. The expected return option was estimated according
to historical stock price, precisely, the arithmetic mean of annualised return over the
selected year. This expected return plays an essential role in the construction of a port-
folio as it indicates the expected profit that the investor will earn from the stock, which
can be found in Table 1.

Table 1. The expected return of the selected company.

Company | Expected Annual Return (%)
Apple 9.8

Microsoft 11.2

Amazon 14.5

Alphabet 10.7

Tesla 19.8

Risk Assessment (Standard Deviation). To assess the risk of the given company, the
standard deviation was calculated based on the returns of each company, as shown in
Table 2. Standard deviation measures the dispersion of a number of values, and with
this context, it measures the fluctuation in each stock’s returns.

Table 2. The standard deviation of the selected company.

Company | Standard Deviation (Annualised) (%)
Apple 16.5
Microsoft 15.3
Amazon 22.1
Alphabet 17.2
Tesla 28.3
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Correlation Analysis. The coefficients of correlation between the selected companies’
returns were determined to determine the relationship between these stocks, as shown
in Table 3. Diversification of one’s portfolio is also important here because the values
of the assets that go into the portfolio are not perfectly aligned.

Table 3. Correlation Coefficient of the selected company.

Company Pair Correlation Coefficient
Apple-Microsoft 0.75
Apple-Amazon 0.65
Apple-Alphabet 0.7
Apple-Tesla 0.55
Microsoft-Amazon 0.68
Microsoft-Alphabet 0.8
Microsoft-Tesla 0.5
Amazon-Alphabet 0.72
Amazon-Tesla 0.6
Alphabet-Tesla 0.58

Optimal Weighs of the Assets. Since the mean-variance optimisation technique was
applied, the weights for each asset in the portfolio were calculated, as demonstrated in
Table 4. The desired return was the Sharpe ratio — a measure of how much an invest-
ment portfolio outperforms a ‘risk-free’ asset for each unit of risk.

Table 4. Optimal weight of the selected company.

Company | Optimal weight (%)
Apple 13.32
Microsoft 33.81
Amazon 26.03
Alphabet 21.29
Tesla 5.55

Final Sharpe ratio. The Sharpe ratio was determined to measure the risk-adjusted re-
turn of the portfolio. The Sharpe ratio gives investors an insight into the much more
return they are earning beyond the normal rate for the extra risk they are exposing their
portfolio to. Based on the earlier postulated average correlations, the Sharpe ratio was
determined using the estimated portfolio standard deviation and expected return. From
the Sharpe ratio, the research can subdue that the portfolio is well suited in terms of
risk/return ratio, which is consistent with the portfolio theory in identifying the opti-
mum portfolio choice. Given the average correlations assumed earlier, the Sharpe ratio
was calculated in Equation (1), where Expected return is the expected portfolio re-
turn, risk — free return is the risk-free rate, and standard deviation is the portfo-
lio standard deviation. The Sharpe ratio indicates that the portfolio offers a favourable
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balance between risk and return, aligning with the goals of portfolio theory to optimise
the investment strategy.

(Expected return — risk — free return)

€y

Sharpe ratio =
p standard deviation

34 Detailed Explanation

The consideration of portfolio theory in constructing this portfolio thus underscores
diversification and efficient asset choice as two central principles important in achiev-
ing an optimum risk-reward portfolio. The analysis performed included the computa-
tion of the expected returns, standard deviations, and the covariance matrices of the
chosen assets to enable the conception of an optimal portfolio conforming to MPT [11].
Atlantis Press, 2022: 786-790. This theory also implies that diversification helps to re-
duce unsystematic risk, meaning resources are allocated more efficiently. The reason
for assigning higher weights to stable companies such as Microsoft and Alphabet’s low
risk and the low volatility of their financials is key to minimising the portfolio’s risk
and achieving good returns [12]. On the other hand, Tesla, having high levels of vola-
tility, was assigned a lower weighting in this portfolio. This strategy was meant to iso-
late Tesla’s significant growth opportunity while controlling for its risk, thus remaining
consistent with the principles of portfolio theory, which encourages investors to max-
imise possible gains while minimising risk [13]. The calculated Sharpe ratio supported
the portfolio’s make-up and affirmed that the chosen assets offered an excellent risk-
adjusted return. In light of this outcome, it is apparent that applying portfolio theory is
extremely helpful in managing investments, especially when markets are unpredictable
[14]. In conclusion, this paper also shows that the principles of working with the port-
folio have not lost their importance in the recent advancement of investment practices.
This way, the study helps apply these theoretical constructs of portfolio construction to
understand better the construction of more effective portfolios that are more adaptive
to the current financial reality.

4 Conclusion

Modern portfolio theory is still one of the most fundamental financial management
tools, giving an orderly framework to investment policies by considering risk and re-
turns. This essay has explored the application of portfolio theory in constructing an
optimal investment portfolio using a sample of five major companies: Apple Inc., Mi-
crosoft Corporation, Amazon Inc., Alphabet Inc., and Tesla Inc. These companies were
chosen because they are the market leaders representing different sectors; while their
risk and returns differ, these make them perfect for illustrating the possibilities of the
portfolio theory. The research purpose was to use portfolio theory and the mean-vari-
ance optimisation of these firms to establish the appropriate distributions of assets that
would provide the maximum portfolio return with a minor level of risk. The method
entailed computing the expected returns, standard deviations, and correlations of the
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chosen firms’ stock returns. Using these metrics, one could create a diversified invest-
ment portfolio with reduced risk but retaining the possibilities for gains. The portfolio
was then analysed using the Sharpe ratio, which measures the return to the amount of
risk taken to achieve the return.

Through the analysis of the portfolios, it was found that more emphasis is placed on
companies that are less risky but give higher returns, such as Microsoft and Alphabet;
companies with higher risks, such as Tesla, have been given lower weightage. Based
on the assessed Sharpe ratio, it can be regarded that the constructed portfolio has an
acceptable risk-to-reward ratio, which corresponds to portfolio theory. This study can
help enhance portfolio theories by giving specific examples of their application to real
data. In essence, the study’s results highlighted the value of diversification and the
choices made on those assets in attaining the right combination of investment and risk.
In addition, this paper provides a theoretical foundation for portfolio theory based on
the state of today’s modern financial markets, which may be helpful for readers inter-
ested in both financial theory and practical applications. Through theoretical frame-
works and empirical evidence, this essay has sought to fill the gap between the finance
theory and actual portfolio management, reminding us of the portfolio theory’s rele-
vance in investment management.

References

1. Mandala, J., Soehaditama, J.P., Hernawan, M.A., Yulihapsari, I.U., Sova, M.: Implementing
the Capital Asset Pricing Model in Forecasting Stock Returns: A Literature Review. Indo-
nesian Journal of Business Analytics 3(2), 171-182 (2023)

2. Udo, W.S., Ochuba, N.A., Akinrinola, O., Ololade, Y.J.: Theoretical Approaches to Data
Analytics and Decision-Making in Finance: Insights from Africa and the United States. GSC
Advanced Research and Reviews 18(3), 343-349 (2024)

3. Kao, L.J., Lee, C.F.: Alternative Methods for Deriving Statistical Distributions of Sharpe
Ratio: Review, Comparison, and Critique. Advances in Quantitative Analysis of Finance
and Accounting 18, 197-216 (2021)

4. Safiuddin, S.K., Jamal, S.: Performance Evaluation of Sectoral Funds—A Review of Selected
Studies. Purana 2022

5. Yuliana, R., Siwiyanti, L., Purnomo, B.S., Purnamasari, I.: Determinants of Investment Port-
folio Performance: A Systematic Literature Review. The Eastasouth Management and Busi-
ness 2(02), 149—155 (2024)

6. Butarbutar, I.P., Purnamasari, N., Safitri, K.: An Analysis on Five Forces and BCG Matrix
for Apple Inc. Company. Maker: Jurnal Manajemen 9(2), 229-240 (2023)

7. Ahmadi, A.: Microsoft Customer Relationship Management for Small and Medium-Sized
Enterprises: Challenges and Opportunities. Asian Journal of Computer Science and Tech-
nology 12(1), 1-6 (2023)

8. Zhou, M.: Analysis of the Internet Industry Based on SWOT Model and Porter’s Five Forces
Model—Taking Amazon as an Example. In: Proceedings of the 6th International Conference
on Economic Management and Green Development, pp. 247-254. Springer, Singapore
(2023)

9. Kumar, V., Nanda, P.: Approaching Porter's Five Forces Through Social Media Analytics.
International Journal of Services Operations and Informatics 12(2), 184-200 (2022)



376

10.

12.

14.

J. Qian

Yang, X.: Research on Tesla’s Market—Based on Porter’s Five Forces and Ratio Analysis
Model. In: Proceedings of the 2022 2nd International Conference on Enterprise Management
and Economic Development (ICEMED 2022), pp. 773—777. Atlantis Press (2022)

. Guo, Q.: Review of Research on Markowitz Model in Portfolios. In: Proceedings of the 2022

7th International Conference on Social Sciences and Economic Development (ICSSED
2022). Advances in Economics, Business and Management Research 215 (2022)

Silva, N.F., dos Santos, M., Gomes, C.F.S., de Andrade, L.P.: An Integrated CRITIC and
Grey Relational Analysis Approach for Investment Portfolio Selection. Decision Analytics
Journal 2023, 100285

. Kim, Y.J., Cho, S.H., Sharma, B.P.: Constructing Efficient Portfolios of Low-Carbon Tech-

nologies. Renewable and Sustainable Energy Reviews 150, 111515 (2021)
Gunjan, A., Bhattacharyya, S.: A Brief Review of Portfolio Optimization Techniques. Arti-
ficial Intelligence Review 56(5), 3847-3886 (2023)

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's

Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Portfolio Theory in real life practice: Building Optimal Portfolio



