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Abstract: Investing in a stock market is very challenging. Investors need to understand the nature
of stock-price movement and various factors that influence this fluctuation. Being unable to read
the market’s movements will expose investors to uncertainty in investment returns and can lead to
capital loss. Investors need to manage investment risks well. When managing an investment, risk
can be managed by investing in a portfolio of assets rather than in a single asset. However, how
does a portfolio of assets work in reducing investment risk? This can be explained by a complex
mathematical approach. Therefore, this study aimed to provide an exposition to investors and
students about managing a portfolio’s risk and the importance of asset allocation. A case study of two
risky-asset portfolios has been used in the construction of efficient portfolios using a mean–variance
model. As a result, students and investors can see the risk–return relationship in a portfolio’s efficient
management and the importance of risk-free assets in the generation of a portfolio’s rate of return.

Keywords: investment; portfolio; diversification; optimization

1. Introduction

We are currently living in a very challenging world. The Fourth Industrial Revolution
and the COVID-19 pandemic have really affected human life during this century. Digital
technologies and the Internet have effected tremendous changes in various areas of human
life. It has changed the way of communication, working, doing business and transaction,
get a medical treatment, teaching and learning in schools and universities. It has also
affected the way investors analyze the stock market and make investment decisions. These
situations have put investors in uncertain environments. Making investment decisions in a
vague and uncertain environment is not an easy task. Investors need to take into account
many considerations that influence assets’ returns [1].

Uncertainty in a stock market is an issue that has long been raised by many scholars. In
the current scenario characterized by the COVID-19 pandemic and the advent of disruptive
technologies, the situation has been worsened. Business operations and social life have
been influenced by digital technologies. Technology changes very quickly and frequently.
It has changed the way people communicate, how businesses operate, marketing media,
the banking process, the transaction system, etc. These changes have influenced the
state of volatility in business sales and turnover since the environment has become more
uncertain, and businesses are operating in a more complicated environment. Decisions
must be made in an environment of ambiguity. Stock market movements have become
more unpredictable, uncertain, and volatile. The environment can be simplified as one
characterized by volatility, uncertainty, complexity, and ambiguity (VUCA).

In portfolio investment, stock market fluctuation is a normal situation. Investors
need to manage the stock market’s risks well. Stock market risks can be classified into
systematic and unsystematic risks. A VUCA business environment can be classified as
a systematic risk which cannot be eliminated but which can be reduced. Systematic risk
can be minimized by using portfolio diversification. By using an appropriate approach of
portfolio diversification, investors can minimize their portfolio risk, and at the same time,
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they can maximize their portfolios’ rates of return. This can be proven using a complicated
mathematical approach. Therefore, this study proposes a simplified method for developing
understanding in investors and students for managing a portfolio’s risk.

2. Literature Review

Investment plays very important roles in asset management. It cannot be managed by
siloing, and it requires an expert to manage it for the purpose of obtaining diversification
benefits. According to Stewart, Piros & Heisler, portfolio management is becoming in-
creasingly more sophisticated due to the ongoing advancement of theory and the growing
complexity of practice led by a number of trends, including:

i. Advances in modern portfolio theory,
ii. More complexity in instruments,
iii. Increased demands on performance,
iv. Increased client sophistication,
v. Rising retirement costs, and the growing trend toward individual responsibility for

those costs, and
vi. Dramatic growth in assets under management.

For the past few decades, most investors have concentrated their money in single-
quality stock investments [2]. Now, however, due to the above-mentioned changes, portfo-
lio diversification is one of the strategies used to minimize investment risks. Investing in
the stock market has become an important medium for retail and institutional investors,
either to create additional wealth or to protect themselves from inflation. In today’s fast-
changing environment, it is difficult for investors to make investment decisions, especially
when in conjunction with volatile supply and demand, an uncertain business environment,
complex data, and ambiguous information. The utilization of technology has become a
requirement for any investment decision. This situation is consistent with that which [2]
mentioned—that today’s uncertain and volatile market conditions require investors to
utilize information technology (IT) to drive future investment decisions through correct
analysis and judgment.

Through the application of the appropriate investment management and diversifica-
tion strategies, investment risk can be minimized. Asset allocation between risky assets
and risk-free assets can be utilized in order to manage a portfolio’s risk level. According
to [3], studies of stocks on the US stock market have found that the correlation structure
of return is largely explained by the ‘single index’ model. That is, there is one dominant,
causal agent that operates as a single factor or “market factor” in the correlation structure
of a stock return. Other factors, such as the industry group, are present, but they have been
found to be of relatively minor importance.

In modern portfolio theory, asset correlation is very important in determining a
portfolio’s risk level. Negative correlation assets are needed in order to minimize the
portfolio’s risk. Moreover, investors also can use risk-free assets in their portfolios in order
to minimize the portfolio’s risk. Inclusion of risk-free assets in a portfolio is able to reduce
the amount of total risk since the asset variance is zero.

In this exploration, the study sample was taken from Bursa Malaysia. The data
were obtained from the web-based DataStream, which is composed of a huge number of
companies which Bursa Malaysia prepared for selection. The following steps can guide
students in the process of determining efficient frontiers and capital-allocation lines.

3. Methodology

To simplify the discussion, this study only focuses on a two-company investment
portfolio scenario. The study included 30 companies listed in the FTSE Bursa Malaysia
Kuala Lumpur Composite Index as the sample. The companies selected for the study were
Top Glove Corporation Berhad and Genting Malaysia Berhad. The two companies were
chosen because their combination had the lowest correlation value (−0.12) of any of the
sample companies’ combinations. A low correlation value is the main selection criterion as
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it can theoretically provide the optimum diversification strategy. The study covers 13 years
of monthly data, ranging from 24 May 2009 to 24 May 2022. The data-analysis technique
is broken down into three stages: First, calculating the efficient frontier, then calculating
the capital allocation line, and finally, determining the optimal portfolio construction by
looking at the tangent between the efficient frontier line and the capital allocation line. The
formulas below were taken from [4,5].

3.1. Efficient Frontier Line

The portfolio return and portfolio standard deviation must be computed before the
efficient frontier can be constructed.

3.1.1. Portfolio Return

To calculate the portfolio return, one must start with the calculation of a single stock
return:

Ri =
P1 − P0 + D

P0
(1)

Ri = Single stock return
Pn = Share price at time n
D = Dividend

The average return (mean) is then calculated:

Ri =
∑ Ri

n
(2)

The following is the final step in determining the portfolio return:

Rp =
n

∑
i=1

WiRi (3)

Wi = the percent o f the port f olio in asset i
Ri = rate o f return f or asset

3.1.2. Portfolio Standard Deviation

The process of calculating the portfolio standard deviation begins with calculating the
single-asset standard deviation:

σi =

√
∑
(

Ri − Ri
)2

n − 1
(4)

σi = Standard deviation o f asset i
The next step is calculating the covariance between the two assets:

Covi,j =
∑
(

Ri − Ri
)(

Rj − Rj
)

n − 1
(5)

Covi,j = Covariance between asset i and j
The last step is calculating the portfolio standard deviation

σp =

√
n

∑
i=1

w2
i σ2

i +
n

∑
i=1

n

∑
i=1

wiwjCovij (6)

σp = standard deviation o f the port f olio
wi = proportion o f value in the port f olio
σ2

i = Variance f or asset i
Covij = Covariance between rates o f return f or asset i and j
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Various combinations of percentage capital allocation (weightage) between Top Glove
Corporation Berhad and Genting Malaysia Berhad have been considered in constructing
the efficient frontier.

3.2. Capital Allocation Line (CAL)

The second process is calculating the capital allocation line. The capital allocation line
can be calculated based on the following formula below:

Rc = R f + σc
Rp − R f

σp
(7)

Rc = Return on port f olio combined with risk f ree asset
R f = Risk f ree rate
σc = Standard deviation on port f olio combined with risk f ree asset
Rp = Return on port f olio
σp = Standard deviation o f port f olio
Rp−R f

σp
is also known as the Sharpe ratio

3.3. Combining the Efficient Frontier and CAL

The final step is to determine the optimum portfolio. The efficient frontier and CAL
are plotted on the same graph with the portfolio standard deviation as the x-axis and the
portfolio return as the y-axis. The model suggests that the optimum portfolio is achieved at
a point where the CAL line intersects with the efficient frontier line, and at this point, the
Sharpe ratio is at the maximum level.

Investors can follow the above-presented steps in order to develop an understanding
of the efficient frontier and optimum portfolio, which will provide them with the lowest
portfolio risk and the highest return at any point of risk and return.

4. Results and Discussion

As a result, the efficient frontier for the two-asset portfolio was derived as presented
in Figure 1, which shows the efficient frontier line and CAL plotted on the same graph.
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Figure 1. Portfolio frontier for a two-asset portfolio. 
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discussion is confined to the Markowitz model alone. 

5. Conclusions 
Portfolio management is very important, and it requires careful asset selection in or-
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is to minimize the investment and maximize the portfolio return. Portfolio optimization 
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Figure 1. Portfolio frontier for a two-asset portfolio.

Figure 1 shows the optimum combination for an investment portfolio containing Top
Glove Corporation Berhad and Genting Malaysia Berhad. The optimum combination is
found at the tangent where the efficient frontier line and the CAL intersect. At this point,
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the Sharpe ratio is also at the maximum value. At the optimum combination point, the
model proposes that 70% of the capital should be invested in Top Glove Corporation Berhad
and 30% should be allocated to Genting Malaysia Berhad. At this level, the return of the
proposed portfolio will 16%, while the risk faced by investors is at 8.6%.

Although this study proposed a 70% capital allocation to Top Glove Berhad and a
30% allocation to Genting Malaysia Berhad, it should be read with extra care. First, the
study used historical data based on 13 years of market performance. However, since the
emergence of the COVID-19 pandemic in December 2019 and the beginning of the Russian
invasion of Ukraine on 24 February 2022, the economy and the market have been very
volatile. Many profit-making industries have been faced with a gloomy future. Second, the
model only looking at and is restricted to the Markowitz model, and the reader should also
look into other investment models. Third, one of the objectives of this study is to show
how students can use complex theory and turn it into something practical; therefore, the
discussion is confined to the Markowitz model alone.

5. Conclusions

Portfolio management is very important, and it requires careful asset selection in order
to minimize the portfolio’s risk. The aim of the asset selection in portfolio management is
to minimize the investment and maximize the portfolio return. Portfolio optimization is
achieved when all of the portfolio lies on the efficient frontier curve. In the case of risk-free
assets present in the portfolio, the capital allocation line was used. By using this approach,
investors are guided in the construction of the most efficient portfolio for their investments.
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