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Abstract. Harry Markowitz developed portfolio theory in 1952, and it is a cor-
nerstone of contemporary finance. Its goal is to achieve optimal asset selection
within an investment portfolio. As per the notion, traders may achieve the optimal
balance between risk and reward by appropriately diversifying their assets among
many beneficial classes. Portfolio theory allows for the construction of an invest-
ment set that increases value for a given level of risk or lowers risk for a given
level of expected profits by examining the expected return and variances of indi-
vidual assets as well as the correlations between them. To find optimal portfolios,
this study selects Apple and Google as the two businesses to compute expected
return, correlation, and usual deviation. This study advances the use of portfolio
theory in practice by providing helpful information to traders who want to im-
prove their technology investment techniques in the present turbulent market
conditions. Although it has been criticized and changed over time, mean-variance
efficiency (MPT) is a theory that has influenced investment strategies and bank-
ing procedures. It is based on the concepts of mean-variance optimization, pro-
ductive frontiers, and the market for capital line, and it presumes that traders are
rational and markets are efficient. Markowitz's efforts had a big influence on real-
world investment management and academic research. He founded the first stage
of developing the Framework for Selling Property Items (CAPM) and other in-
novative approaches to investing.

Keywords: Contemporary Portfolio Theory, Hazard and Gain, The process of
diversifying, Portfolio Administration.

1 Introduction

The banking sector was drastically altered by Harry Markowitz's 1952 creation of port-
folio theory, which provides a structured approach to building a stock portfolio that
increases expected return for a given level of risk. This theory introduced the concepts
of diversification and the harmony between yield and risk, which laid the groundwork
for modern investment management. This article examines the fundamental concepts
of portfolio theory as well as its applications and implications for people and organiza-
tions. Conventional portfolio theory presupposes efficient markets and reasonable in-
vestors. Nonetheless, investors' decisions are usually influenced by psychological,
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emotional, and cognitive biases, which can lead to illogical market behavior and price
disparities [1]. Because of this, under some market conditions where the benefits of
variety may be limited, varied portfolios would not be able to sufficiently lower risk.
For this reason, research on the optimal investment portfolio is quite important. The
majority of investment strategies lacked structure before the creation of portfolio theory.
Those who were not well-versed in risk management focused on selecting particular
equities according to expected returns. This approach usually led to less-than-ideal in-
vestment choices as it ignored the linkages between different assets within a portfolio.
American economist Harry Markowitz challenged this received thinking by proposing
the idea of variety as a risk-reduction tactic. Current portfolio theory was developed on
its foundation. MPT] [2]. The optimal investment portfolio may be found by comparing
the anticipated return, average deviation, and correlation of the two firms in order to
conduct a more thorough analysis of this issue.

2 Techniques

2.1 Hazard and Gain

The term "hazard" describes the unpredictability or variability of investment results.
Risk is frequently measured in terms of money as the average deviation or return vola-
tility. Although there is usually a bigger danger of losing money when taking on a risk,
there is also a chance of earning more money[3]. Yield is the amount, stated as a per-
centage of the initial investment, that an investment generates over a specific pe-
riod. With the notion that larger risks should be offset by higher projected profits, the
connection between risk and return is a crucial factor in investing decisions. A funda-
mental idea in business is the risk-return tradeoff, which says that an investor has to be
ready to take on more risk to get better profits [4].

2.2 Diversification

The idea behind variety is that by distributing dangers over a well-balanced portfolio
of various asset classes, sectors, and geographic areas, one may eventually achieve
more consistent profits.According to Markowitz, the overall risks connected to each
component asset in a portfolio exceed their combined hazards. Rather, it depends on
how these resources interact, especially how they are linked to one another [5]. Through
the combination of non-perfectly correlated assets, investors can reduce the overall risk
in their portfolio and obtain a more favorable risk-return profile. Diversification is ben-
eficial because different asset classes often react to the same economic shocks differ-
ently. For example, because bonds are often seen as safer assets, they could perform
better during a stock market crisis. Investors can diversify their assets among sev-
eral different sectors or businesses to lessen the risk associated with downturns in cer-
tain industries. One way to assist in rebalancing the portfolio is to combine invest-
ments in the energy, healthcare, and technology industries. The creator of contemporary
portfolio theory, Harry Markowitz, asserts that diversity is essential to achieving the
balance between risk and return. Investing in different geographic regions or countries
can reduce risk associated with economic downturns or political instability in any one
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area. For example, if the U.S. market is underperforming, investments in emerging mar-
kets might perform better. Diversity may not be beneficial when investors most need it,
as the economic collapse has vividly proved. Historical correlations may be off. Due to
the different liquidity levels of different asset classes, even less risky assets may never-
theless be subject to fines even though they are tradeable. The management of these
dire situations has to be better.

2.3  Correlation

Correlation measures how two assets' returns fluctuate about each other. When there is
an upward correlation, the asset returns often move in the same direction; on the other
hand, the opposite relationship shows that they move against each other. By selecting
assets that complement one another to reduce total risk while chasing their desired re-
turn, investors may create more stable portfolios with an understanding of correlation.

Role of Covariance and Correlation. Because they show how closely the returns of
different resources travel together, covariance and correlation are crucial when con-
structing a portfolio. Reducing the correlation between portfolio assets decreases over-
all portfolio risk and is a key component of successful diversification [6].

2.4  The Effective Boundary

The trade-off between risk (expressed as average deviation or return volatility) and re-
turn is represented graphically by the Competitive Frontier. Because they provide the
highest return at the lowest risk, frontier portfolios are regarded as efficient. Optimal
portfolios are those that fall on the Economical Frontier. Because it either has more risk
for the same level of return or fewer rewards for the same level of risk, any portfolio
below the frontier is deemed suboptimal. Under typical market conditions, it is not pos-
sible to achieve portfolios over the frontier. Typically, the Effective Frontier is a con-
cave curve that slopes upward.As one moves towards the upper end of the curve, port-
folios tend to contain a larger percentage of equities or other high-risk assets and pro-
vide higher risk and return[7]. An essential tool for managing portfolios, the Appropri-
ate Frontier helps investors build holdings that maximize rewards for a given degree of
hazard. Nonetheless, the pragmatic implementation necessitates a meticulous evalua-
tion of the presumptions and any constrain.

2.5 Calculating Volatility and Strategy Return
A projected portfolio return is given in Equation (1).

E(Rp) = Z wiE(R;) &Y

Where:

E(R;) is the projected return on assets i

w; 1is the portfolio's weight of asset i.

E(R,) is the portfolio's anticipated rate of return.

The portfolio’s risk (typical deviation) is calculated using Equation (2).
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n n
0'5 = ZZWinO'ij (2)
i=1j=1
Where:
ag is the variation in returns within the portfolio,
w; and w; are the portfolio's weights assigned to assets i and .
o;j is the correlation between assets i and j's returns.

2.6 The Line for the Securities Industry and the Sharp Ratio

The Extension of Portfolio Theory into the Securities Industry (CML) is achieved by
introducing without danger for assets such as government securities [8]. The market
assortment with the highest Sharpe Ratio—a measure of revenue adjusted for risk—is
shown by the CML, which represents the line connecting the properties free of risk in
the portfolio. The portfolio's excess return over the risk-free interest rate divided by the
profit margin on the average variance of the portfolio yields the Sharpe Ratio. Investors
may utilize the CML to combine the risk-free asset with the market portfolio to either
de-leverage or leverage their portfolios, depending on their desired degree of risk [9].
The formula for the Sharp Ratio is in Equation (3).

E(Rp) — Ry

Op

3)

sharpe ratio =

Where:

E(Rp) is the anticipated yield of the investment or portfolio

R¢is the rate of yield free from volatility, which is usually shown by the yields on Treas-
ury bills and other government assets.

op: The portfolio's hazard or volatility is evaluated by looking at the average deviation
of its returns.

2.7  Model of Capital Asset Pricing(CAPM)

A fundamental economic framework called the Capital Asset Pricing Model (CAPM)
is used to calculate the anticipated return on an investment based on the degree of sys-
tematic risk involved. CAPM, which was created by William Sharpe in the 1960s, ex-
pands upon the ideas of the Efficient Frontier and Modern Portfolio Theory by offering
a framework for valuing riskier assets and comprehending how risk and return interact
with the market as a whole. Equation (4) appears with the CAPM formula.

E(R) = Ry + Bi(E(Rm) — Ry) )
Where:
E(Ri) is the anticipated yield of asset i.
R is the rate without danger.
B;i is The asset's susceptibility to changes in the market is indicated by its beta.
E(Rm) is The market portfolio's predicted rate of return.
The CAPM is widely used in the financial sector to determine the fair cost and evaluate
the performance of investment portfolios.
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2.8 The applications for Portfolio Theory

Stock appraisal. The CAPM, which is widely used to evaluate the projected return on
shares, may be used by investors to ascertain if a company is fairly valued.

Handling of a Portfolio. The utilization of CAPM facilitates the study and develop-
ment of portfolios and is essential for understanding the equilibrium among reward and
risk for each asset in the portfolio.

The theory of behavioural portfolios (BPT). To solve the inadequacies of traditional
portfolio theory in accounting for investor psychology, BPT combines concepts from
behavioral finance with portfolio theory. This tool helps to understand how real inves-
tors might deviate from the theoretically perfect portfolio due to emotional and cogni-
tive biases.

2.9 Criticisms and Limitations for Portfolio Theory

Basic Presumptions. The fundamental presumptions of the CAPM, namely market ef-
ficiency and the use of a single period, are criticized for being too simple to be used in
real-world scenarios.

Empirical Challenges. Several empirical studies have shown that, particularly in the
short run, there is a weaker association between returns and beta than the Capital Asset
Pricing Model (CAPM) suggests.

3 Case Analysis

Using Google and Apple as examples, this study demonstrates how to apply portfolio
theory to create the ideal portfolio that strikes a balance between risk and return.

3.1 Overview of the stocks

Initially, information on the two firms must be obtained from Nasdaq. The data used in
this study is selected and imported into an Excel spreadsheet from August 21, 2024, to
the evening of August 25, 2023. The average returns over a day and year may then be
obtained. Lastly, the return's standard deviation is computed to assess its risk. Following
computation, these two potential firms' yearly returns and standard deviations were de-
termined and are shown in Table 1.

Table 1. Google and Apple's risk and reward.

yearly yield The income variation standard
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Google 33.00% 434.73%
Apple 30.09% 354.57%
From Table 1, These statistics are relevant to demonstrate how to apply the concept of
portfolios to create a suitable portfolio because Google's yearly return is larger than
Apple's, and its earnings average deviation is also higher than Apple's. These two busi-
nesses have a 0.4137 connection. Yahoo Finance provides the speed without danger,
which is 3.80% based on the yield on a 10-year US Treasury note.

3.2  Building the ideal portfolio

Using the above-mentioned recipe to compute both the average level deviation and the
refund of the portfolio including the two monetary resources, the scatter plot of the
threat and reward of this portfolio is shown in Fig. 1 by varying the weight of Google
and Apple in this portfolio.

Fig. 1. hazard and portfolio performance.

risk-return of portfolio
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With the greatest Sharpe ratio, the ideal portfolio may be attained. Under these cir-
cumstances, the portfolio exhibits the highest extra return for each token in danger.
Table 2 presents the outcome of using Excel Solver to compute the best choice weight.

Table 2. Information on the optimal portfolio.

The importance of Google 39.10%
The amount of weight of Apple 60.90%
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Portfolio deviation from standard 325.41%
Restored portfolio 31.23%
Sharpe proportion 8.43%

As can be seen from Table 2, the portfolio with 39.1% of Google and 60.90% of
Apple has the greatest Sharpe ratio. This indicates that there isn't a single alternative
option that would provide investors with a greater reward combined with a reduced
risk.

4 The role of portfolio theory in the quickly evolving financial system

But there are also several drawbacks to the Modern Portfolio Theory. For instance, it is
predicated on several unrealistic assumptions [10]. Portfolio theory is likely to further
emphasize innovation, adaptation, and the incorporation of new data sources in the fu-
ture. The more complex and interconnected the markets are, the more investors must
adjust their strategies to take new risks and opportunities into account. The principles
of portfolio theory remain valid, but in the constantly evolving world of finance, they
must adapt.

5 Conclusion

Portfolio theory has been a cornerstone of modern finance with its systematic approach
to risk management and asset allocation. Both individual and institutional investors'
strategies have been impacted by the principles of this method, leading to more knowl-
edgeable and effective investment decisions. Nevertheless, there are challenges and
limitations with portfolio theory, particularly when addressing idiosyncrasies in the
market, behavioral biases, and dynamic market conditions. For investors to keep utiliz-
ing portfolio theory as a helpful tool as the financial world develops, it must be regularly
researched and modified. To determine which business is best, this research selects two:
Apple and Google. Then, it computes the anticipated profit, the standard deviation, and
the correlation. Notwithstanding these obstacles, the fundamental ideas of risk control,
diversification, and The compromise between yield and risk will remain essential to
profitable investment in the years to come. Artificial intelligence (Al), big data, and
technology breakthroughs are revolutionising portfolio management. Thanks to these
technologies, large datasets can be evaluated more sophisticatedly, helping investors
see patterns and trends that might not be apparent when using more traditional method-
ologies. By adopting a more comprehensive perspective and promptly adapting to dy-
namic market circumstances, algorithms that leverage artificial intelligence and ma-
chine learning can also enhance the building of portfolios.
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