
INTRODUCTION

The modern portfolio theory was introduced by Harry Markowitz in the year 
1952. According to this theory, risk and return are two things that cannot be 
separated. The higher the risks the higher the expected return. In 1964, this 
theory analysis has been further developed by William F. Sharpe to form another 
theory that is very useful in the field of finance that is, the Capital Asset Pricing 
Model (CAPM). 

In this chapter, you will learn the risk and return from the perspective of capital 
contributors or shareholders. According to the research on the habits of investors 
that were conducted by Markowitz, capital contributors will make valuation on 
returns before making investment. Subsequently, they will make analysis on the 
changes in returns as a measurement of risk. 
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OBJECTIVES
At the end of this chapter, you should be able to: 
1. determine the meaning of risk and return; 
2. explain the term and usage of statistics in determining risk and return; 
3. discuss the measurement of specific risk and expected return for the 

investment in one security; 
4. describe how risks can be reduced through diversification of

investments; 
5. describe the basic principles of systematic and unsystematic risks; 
6. measure the expected return and risk of security portfolio; and 
7. understand the usage of CAPM in determining the best security 

portfolio.
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Generally, as rational capital contributors, shareholders will do their best to 
maximise returns and at the same time, try to minimise risk. Therefore, it is the 
responsibility of the finance manager to make analysis of risk and return before 
making any financial decisions. This is important to ensure that the company can 
maximise its value including the wealth of shareholders. 

DEFINITION OF RISK AND RETURN 

Generally, risk means the possibility of facing something that is uncertain in the 
future. From the perspective of financial management, risk is the probability of 
changes to the returns  receivable by an investor in a specific period. Assets that 
have higher possibility of losses is said to have higher risk compared to assets 
that have lower possibility of losses. Return is defined as the profit level 
receivable by investors during the period of its investment. The actual return 
from an investment comprised of two main components, which are: 

(a) expected return; and 
(b) unexpected return 

Expected return is the return based on the information available as well as 
information that can be expected by the investors. Unexpected return is created 
from information that is beyond the expectation of investors. 

In an efficient capital market environment, in theory, return can be completely 
expected. However, in practice, the actual return value may be different from the 
expected return due to the existence of unexpected return. 

Unexpected return comprised of systematic return and unsystematic return 
components. Systematic return exists as a result of systematic risk. While 
unsystematic return exists as a result of unsystematic risk. Systematic and 
unsystematic risks will be explained further in later topics.

As a smart investor, you will have to make analysis of risk-return before making 
investment decisions. This analysis is to determine the minimum rate of return 
that is appropriate in balancing the risk level that you are willing to accept. The 

5.1

Explain the relationship of risk and return in investments. 
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minimum rate of return is also known as the nominal rate of return or required 
rate of return.

The return that is required by an investor might be the same or different 
compared to another investor. The rate of return is normally used as guide by 
investors on whether to buy or sell the financial assets in the market. A rational 
investor will normally buy the financial asset if the expected rate of return is 
higher or equal to the required rate of return and vice versa. 

USAGE OF STATISTICS TO DETERMINE 
RISK AND RETURN 

As a basic step in understanding how return and risk are measured as well as 
interrelated, you must first know several important phrases in statistics such as 
random variable, probability and its distribution pattern, mean, variance, 
standard deviation, coefficient of variation, covariance and correlation 
coefficient.

5.2.1 Random Variable 

The value of random variable is a statistic data that is difficult to predict 
accurately. The value of random variable can only be estimated as the real value 
is difficult to obtain. For example, you can only estimate the value of a 
companyÊs profit based on several methods. One of these methods is base on the 
profit obtained from previous years. 

5.2.2 Probability and Its Distribution 

As the value of random variable is something that is uncertain, hence the concept 
known as probability is used to measure the possibility value of random variable. 

The concept of probability is a statistics field that is used to predict the 
occurrence of an uncertain occurrence. In other words, probability is the 
numerical figure that measures the relative frequency of an occurrence in a 
specific period. Based on probability, you can make a rather effective decision 
that can be adopted.

The concept of probability outlines several of the following issues: 
 Probability cannot be in negative form. 
 The total overall probabilities are equal to 1 or 100 percent. 
 The value 0 shows the probability of a specific occurrence that definitely 

would not occur. 

5.2
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 The value 0.1 shows the probability of a specific occurrence occurring is 
10%.

 The value 1 shows the probability of a specific occurrence is definitely to 
occur.

The risk of an investment is usually measured based on the total dispersion of 
random variables in the probability distribution. In general, probability 
distribution is categorised into two types of distribution, which are the discrete 
distribution and continuous distribution. 

The discrete probability distribution is a distribution that has a matching 
probability value and random variables value that are limited. While the 
continuous probability distribution is a calculation of probability value that is 
related with the random variables with the assumption that it will create an 
unlimited numbers of possibility or infinity return. In other words, continuous 
distribution can be formed when you are able to fully determine every matching 
value of the probability and return of an investment. 

Example 5.1 

Nusa Company is currently weighing two alternative investments, which are the 
project to rear fish (PRF) and project to rear sheep (PRS). The following are the 
discrete probability distribution of returns for both investment alternatives. 

Probability PRF Returns (RM) PRS Returns (RM) 
0.25 8,000 2,000 
0.25 12,000 18,000 
0.50 10,000 10,000 

Based on the prediction by Nusa Company, both the investment alternatives 
showed that the opportunity to obtain the estimated return of RM10,000 is higher 
as it stated a higher probability percentage. Figure 5.1 displayed the above 
information in the form of bar chart. 
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Figure 5.1: Discrete probability distribution for the prediction of returns for PRF and PRS 

If Nusa Company can predict the matching of probability and return 
continuously for both the projects, the outline of probability distribution and 
return from both projects can roughly be illustrated in Figure 5.2. 

Figure 5.2: Continuous probability distribution for the prediction of returns for 
PRF and PRS 

PRS

PRF
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From the aspect of its concept, the steeper the probability distributions graph on 
investment return, the riskier the said investment. A steep graph shows that the 
probability distribution gap of return is bigger. The probability distribution gap 
is the difference or variation between the estimated highest return and the 
estimated lowest return. The smaller the differences in value, the lower the 
estimated risk and in reverse, the higher the gap the higher the risk of an 
investment. 

Figure 5.1 shows that the probability distribution gap of return for PRS is bigger 
(RM18,000  RM2,000 = RM16,000) compared to PRF (RM12,000  RM8,000 = 
RM4,000). Meanwhile Figure 5.2 shows that the probability distribution of return 
for PRS is steeper compared to the probability distribution of return for PRF. 
Therefore, you can conclude that PRS is riskier compared to PRF. 

5.2.3 Mean (Expected Return) 

Expected return is the mean for random variable. Mean is the arithmetic average 
of probability for all the possibilities in the value of random variables. Mean is 
obtained when the experiments are repeated several times and the results of 
these experiments are obtained that is the weighted average probability for the 
all outcomes are determined.

n

t t
t–1

X= X  P    (5.1) 

or
n

t t
t–1

X= r  P   (5.2)

Where:
__
 X = Mean of return or expected return in Ringgit value 
_
r = Mean of return or expected return in percentage value 

n
= Sum

t-1

Pt = Probability of producing t returns. 

Xt = Return in Ringgit (usually based on previous returns) 

rt = Return in Percentage of (usually based on previous returns) 
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5.2.4 Variance and Standard Deviation 

Variance is a measure of dispersion or distribution of all possible result around 
mean (expected value). In other words, it is the square of standard deviation. 

Standard deviation is the measurement of dispersion around the expected value 
of a probability distribution or its frequency, which is the square root of variance. 
Both are measurements for risk that take into consideration the systematic risk 
and the unsystematic risk. 

Variance: 

2  =  
n

2
t t

i–1
(r  – r )  P  (5.3) 

 =  
n

2
t t

t–1
(r  – r )  P  (5.4)

Where:
2  = Variance 

 = Standard deviation 

5.2.5 Coefficient of Variation 

Coefficient of variation is a standard deviation ratio on expected return. It is a 
standard measurement of risks for each unit of return. Coefficient of variation is 
used as the comparison basis for two investments in financial assets. 

It is used if a situation arises where the financial asset of A produces return that 
is higher than the financial asset of B but at the same time, the financial asset of A 
has higher risk compared to the financial asset of B. The higher the value of CV, 
the higher it will be for the level of risk for each unit of return. 

CV
r

  (5.5) 

5.2.6 Covariance 

The use of covariance can explain to you the relationship of returns among the 
financial assets that can be compared. In other words, covariance measures how 
far two random variables are different from each other.  
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(a) The value of positive covariance shows that one of the random variables 
states a value more than mean, while the other random variable is also 
inclined towards the value of more than mean. 

(b) The value of negative covariance shows that one of the random variables 
states a value of more than the mean, while the other random variable will 
incline towards the value of less than mean. 

(c) The value of zero covariance shows that no pattern had been formed 
between the two variables. The covariance for the two random variables (r1,
r2) is usually written as Cov (r1,r2) of sr1r2.

n

1 2 1 1 1 2 2
i=1

Cov (r , r )= P  (r   r ) (r   r )  (5.6) 

5.2.7 Correlation Coefficient 

Correlation coefficient is used to measure the relationship movement magnitude 
between two variables that is, the movement of returns on financial assets that 
are being analysed. It is obtained by dividing the covariance with the result of 
multiplying the standard deviation. The value of correlation coefficient is 
between the range of -1 and +1 only. Normally, it is written as Corr (r1,r2) or the 
symbol Rho (r). 

1 2
1 2

r1 r2

Cov (r , r )
Corr (r , r ) = 

,
 (5.7) 

(a) PPerfect Negative Correlation [Corr (r1, r2) = 1.0] 
Correlation -1.0 explain two variables moving in opposite directions and 
with the same magnitude. The combination of investment in these two sets 
of financing is said to reduce risk. 

(b) PPerfect Positive Correlation [Corr (r1, r2) = +1.0]
Correlation +1.0 explain two variables moving in the same directions and 
with the same magnitude. The combination of investment in these two sets 
of financing is said  not to be able to reduce risk. 

(c) PPositive Correlation 
Positive correlation, for example +0.4 explains two variables moving in the 
same direction but at different magnitudes. The combination of these 
variables created lower risk compared to cases of perfect positive 
correlations but is higher compared to cases of perfect negative correlations. 
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 MEASURING THE EXPECTED RETURN 
AND RISK OF INVESTING IN ONE 
SECURITY

Before the investment risk in a security can be determined, you must first 
calculate the expected return by using the equation 5.1 or 5.2. The investment risk 
in one security is known as specific risk. Specific risk is measured using the 
variance formula (equation 5.3) and subsequently the formula for standard 
deviation (equation 5.4) for the investment return of an asset. 

Example 5.2 

Economic 
Situation

Probability
(P)

Rate of Return (r) for Financial 
Asset

  A B 
Weak 0.20 12% 6% 
Moderate 0.50 14% 14% 
Strong 0.30 16% 19% 

(a) EExpected Return or Mean Return
Financial Asset of A 
_
r = { (0.20 12%) + (0.50 14%) + (0.30 16%)}

 = 14.2% 

Financial Asset of B 
_
r = { (0.20 6%) + (0.50  14%) + (0.30 9%)}

 = 13.9% 

(b) VVariance
Financial Asset of A 

2 = [0.20 (12%  14.2%)2] + [ 0.50 (14%  14.2%)2] + [0.30
 (16%   14.2%)2]

 =  1.96% 

Financial Asset of B 

2 =  [0.20 (6%  13.9%)2] + [ 0.50 (14%  13.9%)2] + 
        [0.30 (19%   13.9%)2]
 =  20.29% 

5.3
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(c) SStandard Deviation
Financial Asset of A 

 = 2 2 2[0.20 (12% - 14.2%) ] + [ 0.50 (14% - 14.2%) ] + [0.30(16% -14.2%) ]
  = 1.4% 

Financial Asset of B 

 =  2 2 2[0.20 (6% - 13.9%) ] + [ 0.50 (14% -13.9%) ] + [0.30 (19% - 13.9%) ]
  = 4.50% 

Based on the calculation above, the financial asset of A produces expected return 
that is larger (14.2%) compared to B (13.9%). From the aspect of risks, it is found 
that the financial asset of B is riskier (4.50%) compared to the financial asset of A 
(1.41%). Therefore, the choice for the financial asset of A is better. 

                      

1. Layar Gemilang Company plans to introduce a new fishing boat     
model. The estimated return depends on the degree of market 
acceptance on this new fishing boat model. 

Market Acceptance Probability
Estimated Return 

(%)
Very discouraging 0.05 0 
Not encouraging 0.10 5 
Moderate 0.40 20 
Encouraging 0.25 30 
Very encouraging 0.20 40 

(a) Calculate the value of expected return. 
(b) Calculate the standard deviation of return. 
(c) Calculate the variance multiplier of return and interpret its result. 

EXERCISE 5.1
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REDUCING RISK THROUGH 
DIVERSIFICATION  

Diversified investments or a combination of several securities in the capital 
market refers to the security portfolio. Among the objectives of portfolio is to 
avoid the burden of risk in investing in only one asset. The total investment risk 
of the portfolio (which is the combination of systematic and unsystematic risk) is 
distributed at the most minimum level to obtain the maximum return. The 
reduction of total risk can be described with the help of Figure 5.3. 

Figure 5.3: Effects of diversification on systematic risks and unsystematic risks 

5.4.1 Principle of Systematic and Unsystematic Risk 

Systematic risk is a risk that cannot be diversified. It is a risk that has an overall 
effect on all financial assets in the capital market. Systematic risk is related to 
market risk that is, the rise and fall of a countryÊs internal and external markets, 
interest rate risks and the risk of purchasing power. These risks cannot be 
eliminated by diversification in investments. 

5.4

What is the principle of systematic and unsystematic risk? 
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Unsystematic risk or risk that can be diversified is a risk that only has effect on 
the financial assets of specific companies or group of related companies. This risk 
is unique or different among the companies (depends on the nature of the 
business). It comprises of business risk (operations) of the company and financial 
risk of the company. These risks can be distributed or reduced by diversification 
in investments. 

5.4.2 Measuring the Expected Return and Risk of 
Security Portfolio

The expected rate of return for investment in the security portfolio is the 
weighted average expected return on the financial assets held in the portfolio. 

1
port a n

n

ba b n
i

r w r w r w r  (5.8) 

Where:

.portfr  = Expected rate of return for financial asset of portfolio a, b,⁄ and n. 

ar   = ar  Expected rate of return for financial asset (a) 
Wa = Weight for financial asset (a) in the portfolio 

br   = br  Expected rate of return for financial asset (b) 
Wb = Weight for financial asset (b) in the portfolio 

nr   = nr  Expected rate of return for financial asset (n) 
Wn = Weight for financial asset (n) 

The portfolio risk refers to the variability of expected returns or average returns 
from investments in the portfolio. The effects from diversification caused the 
portfolio risk to become smaller compared to the risk of individual assets 
(portfolio components). The total reduction of risk (through diversification) 
depends on the returns correlation of an asset with other assets in the portfolio 
that is measured with the correlation multiplier. 

n

portf.
i=1

2
(r  portf. in a specific economic situation r  portf. for all securities in the portf.)= P n  (5.9) 
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For data based on time series, the portfolio formula for standard deviation is 
modified as follows: 

Example 5.3 

Investment made with 50% of the financial asset of A, 25% in the financial asset 
of B and the remaining 25% in the financial asset of C. 

Rate of Return (r) for Financial Asset (%) Economic 
Situation Probability (P) 

A B C
Strong .45 11 16 21 
Weak .55 9 5 0 

(a)  Expected Return for Each Financial Asset
Financial Asset of A 
_
RA = {(0.45 x 11%) + (0.55 x 9%)} 
 = 9.90% 

 Financial Asset of B 
_
RB = {(0.45 x 16%) + (0.55 x 5%)} 
 = 9.95% 

Financial Asset of C 
_
RC = {(0.45 x 21%) + (0.55 x 0%)} 
 = 9.45% 

(b) EExpected Return for the Portfolio of Financial Asset of A, B and C
_
r portf. = {[0.50 x 9.9%] + [0.25 x 9.95%] + [0.25 x 9.45%]} 
 = 9.8% 

(c) VVariance
 Expected portfolio return during the strong economic situation: 

 =  {[0.50 x 11%] + [0.25 x 16%] + [0.25 x 21%]} 
 =  14.75% 

 Expected portfolio return during the weak economic situation: 
 =  {[0.50 x 9%] + [0.25 x 5%] + [0.25 x 0%]} 
 =  5.75% 
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portf.
2  = {[0.45 x (14.75% - 9.8%)2] + [0.55 x (5.75  9.8)2]}

  = 20.05% 

(d) SStandard Deviation

portf =  2 2{[0.45 x (14.75% - 9.8%) ] + [0.55 x (5.75 - 9.8) ]}
 =  11.026 + 9.02 
 = 4.477% 

5.4.3 Capital Asset Pricing Model  

Capital Asset Pricing Model (CAPM) is a principle that explains how the price of 
capital assets can be determined based on the reaction of investors in choosing a 
portfolio in the capital market. Choosing a portfolio depends on the attitude of 
the investor towards risk and return. Most investors, in general, are conservative 
that is with risk adverse attitude. They ensure that every ringgit they had 
invested is able to generate profit. This group of investors are only willing to pay 
the amount that is lesser than the value of expected return. 

In capital market, there are many combinations of assets that have uncertain risk-
return levels. Therefore, investors have a chance to choose and diversify the 
investment combinations or portfolio that comprised of risky and non-risky 
assets.

1.  Amin plans to form an investment portfolio that comprised of 40%  
     investment in share X, 35% investment in share Y and the remaining  
     25% in share Z. 

Rate of Return (r) for Shares Economic 
Situation Probability (P) 

X Y Z
Strong 0.48 10% 15% 20% 
Weak 0.52 10% 6% 1% 

(a) Calculate the expected return for each share. 
(b) The expected return for investment portfolio of share X, Y and Z. 
(c) Calculate the standard deviation for the investment portfolio. 

EXERCISE 5.2 
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Non-risky asset means asset that have a standard deviation equal to zero. In 
other words, the actual return is the same as the expected return. In reality, there 
would be any asset that is totally free from risk. However, there are assets with 
very low risks. For example, treasury bills issued by the government. Although 
these treasury bills are not totally risk-free but because its return are guaranteed 
by the government, it is categorised as non-risky asset. 

According to the CAPM concept, an investor will choose any combination of 
assets that are risky and non-risky in an efficient portfolio along the capital 
market line (CML). The reason for choosing this portfolio is to create a situation 
of an optimum risk-return replacement. CML is a straight line graph that is 
tangent with the efficient frontier curve (refer to Figure 5.4). 

Figure 5.4: Capital Market Line 

This graph explains the connection between the value of rate of return and 
standard deviation. At Y axis, the straight line is known as CML, starting from 
the point marked rf, which is the return of risk-free asset and subsequently, it 
touches the efficient frontier curve (that is the market portfolio known as M). 

The market portfolio is the portfolio that contains the entire securities in the 
market. The overall unsystematic risks in the market portfolio has been 
distributed or reduced to the lowest level. The balance is the systematic risks. The 
possibility of these systematic risks to be distributed is very slim or in theory it is 
categorised as risks that cannot be distributed. M is the risky portfolio that are 
the best to be chosen compared to the other risky portfolios in the efficient 
frontier curve but in reality this, it is not possible for you to own a portfolio 
containing the entire securities in the market. 

The entire portfolio along the CML is a combination of risk-free assets and risky 
portfolio that will produce the same risk and return in investments if made in 
risk-free assets and market portfolio M. When CML is formed, it is up to the 
investors to choose any combination of investments on the CML. This is because 



 CHAPTER 5    RISK ANALYSIS 197

based on the gradient of the CML, any of the combinations will provide the same 
risk-return. 

The gradient of the CML can measure the amount of expected return for a unit of 
total risky investment. The formula is as stated in equation 5.10. 

Gradient of CML = m t

m

r r
 (5.10) 

Equation rm  rt is known as premium market risk. Premium market risk 
measures the reward offered by the market on the willingness of investors to 
accept an average total of systematic risks during the period of investment. As 
unsystematic risks can be distributed by diversification of investments, therefore 
there would be no reward for the willingness of the investors to bear these risks. 

5.4.4 Measuring Systematic Risk (Beta) 

Assume you had successfully chosen one of the portfolios that could reduce the 
total risks to the most minimum level on the CML efficient frontier line. This 
portfolio comprised of a combination for risky assets of A, B, C, D and one non-
risky asset. 

Each of these risky assets has a combination of systematic and unsystematic 
risks. Therefore, when this portfolio is formed, the unsystematic risk can be fully 
distributed. The result, the only systematic risk left accumulated is due to the 
combination of systematic risk from each of the risky assets of A,B,C and D.  

You can measure the systematic risk by using the coefficient beta ( ) that is the 
relative shares diversifiable index. The followings are the indicators that are used 
to interpret the results of beta multiplier. 

 =  0.0: Securities without risk (risk-free assets) 
 =  0.5: The level of securities risk is half of the market risk. 
 =  1.0: Securities have the same level of risk with the average market risk. 
 =  2.0: The level of securities risk is twice the average market risk. 

The systematic risk for each risky asset portfolio is the total risk that contributes 
to the risky market portfolio. Therefore, the systematic risk of the asset influences 
the return that is expected in the market. However, how do you know how much 
is the return payable on the willingness to receive a certain amount of systematic 
assets risk? 
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Total expected return for a unit of risk that is stated above actually can be 
measured by the CML gradient that had been learned previously. Therefore, you 
are able to determine the premium risk for a risky asset, for example asset A 
using the equation 5.11. 

Premium risk for A = (systematic risk) (CML gradient) 

m f
A

m

r  r
= {[Corr (A, M)] }  (5.11) 

Equation 5.11 above can be modified to determine the beta multiplier for asset A 
(equation 5.12) 

A 2

Cov(A, M)
M

 (5.12) 

After each of the beta multiplier for the risky assets portfolio had been calculated, 
you will determine the beta multiplier for the entire investment portfolio. Your 
calculation is based on equation 5.13. 

n
        [(% investment of shares A) (ß shares A)] 

portf. +...+[(% investment of shares D) (ß shares D)]
t=1

 (5.13) 

Example 5.4 

Assume you had determined the beta multiplier including the weighted 
investment for each of the financial risky assets. Based on this information, you 
can then calculate the portfolio beta multiplier for the investment of assets x, y 
and z. 

Securities % Portfolio Beta 
X
Y
Z

25
20
55

1.20 
0.90 
0.80 

portfolio x,y,z = {[ (1.20) (0.25)] + [ (0.90) (0.20)] + [(0.80) (0.55)]} 
  = 0.92 
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5.4.5 Security Market Line 

Prior to this you had seen the graph that forms the CML that is the illustration 
that connects the rate of return value with the measurement of overall risks 
(standard deviation). Now you will learn the relationship between rates of return 
with the measurement of systematic risk (beta multiplier). This relationship is 
illustrated by the security market line (SML) graph shown in Figure 5.6. In 
theory, SML will fluctuate from time to time depending on the changes in the 
estimation of inflation, risk aversion and beta shares. 

Figure 5.5:  Security market line 

Equation 5.14 is the basic formula for CAPM where the expected return for risky 
asset A is the sum return for risk-free assets and premium risk for risky assets A. 
This equation shows how SML connects the expected returns for risky asset A 
with the beta of risky asset A. 

   (  ) A f m f Ar r r r (5.14)

Assume that there is an investment portfolio that comprised of the entire 
securities in the market. This type of portfolio is known as market portfolio 
where the expected return for this portfolio is stated as rm. As this portfolio 
represents the entire securities in the market, then it is certain that this portfolio 
has an average systematic risk that is bm = 1.0. The SML gradient for market 
portfolio is: 

1
m f m f

m f
m

r r r r r r   (5.15) 
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Example 5.5 

First Portfolio 

Assume the portfolio comprised of investments in security X (where its beta is 1.5 
and the expected return is 18%) and risk-free security (where rf is 7%). 30% of the 
investment is invested in security X while 70% is invested in the risk-free 
security.

Therefore, r portf. = {[(0.30) (0.18) + (0.70) (0.07)]} 
  = 10.30% 

portf. = {[(0.30) (1.5) + (0.70) (0)]} 
  = 0.45 

Reward-to-Risk Ratio can be calculated based on the following formula: 

SML gradient = x f

x

r r

For security X, the reward-to-risk ratio is = 
(18 - 7)

1.5
       = 7.33% 
  (meaning that security A has a reward-to-risk ratio of 7.33%) 

Example 5.6 

Second Portfolio 

Assume the portfolio comprised of investments in security Y (where its beta is 1.1 
and the expected return is 14%) and risk-free security (where rf is 7%). 30% of the 
investment is invested in Security Y while 70% is invested in the risk-free 
security.

Therefore, r portf. = {[(0.30) (0.14) + (0.70) (0.07)]} 
  = 9.10% 

portf. = {[(0.30) (1.1) + (0.70) (0)]} 
  = 0.33 

Reward-to-Risk Ratio can be calculated based on the SML gradient: 

 = x f

x

r r

 =  6.36% 
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(meaning the security has a reward-to-risk ratio of 6.36% which is less than the 
7.33% offered by security Y) 

Figure 5.6:  SML gradient for portfolio X and Y 

Figure 5.6 shows the graph position that draw the combination points of 
expected returns and beta for security X that is higher compared to security Y. 
This situation explains that the return offered by the first portfolio is higher 
compared to the return offered in the second portfolio at any level of systematic 
risk that is measured by beta. 

What is your financial planning after your retirement? How to ensure that 
your savings are enough to provide for your old age? 
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1. You are considering two alternatives in buying shares from either 
Company A or Company B. The share broker had prepared an 
estimated return for both these shares as stated below. 

Shares Company A Shares Company B 
Probability Return (%) Probability Return (%) 

0.05 5 0.05 15 
0.15 30 0.05 35 
0.25 25 0.20 20 
0.25 15 0.20 30 
0.30 20 0.50 25 

(a) Draw a bar chart for the shares in Company A and B. 
(b) Calculate the range of probability distribution for the return of 

shares in Company A and Company B. 
(c) Determine which of the shares is riskier. 

2.   
Economic Situation Probability Estimated Return (%) 

Shares X Shares Y 
Strong 0.6 14 7 
Moderate 0.4 6 12 

50 percent from the total capital was invested in shares X and the other 
50 percent was invested in shares Y.  
(a) Calculate the expected return for each security. 
(b) Calculate the expected portfolio return for shares X and shares Y. 
(c) Calculate the standard deviation for the portfolios of shares X and 

shares Y. 

3. What will happen to the portfolio investment risks of shares S and 
shares L if the correlation multiplier for return of both these shares 
changed from a positive value to negative value? 

4. Recently, Jacob Company is considering a project that had beta 1.40. 
Currently, the risk-free rate is 6% and the return for market portfolio is 
11%. It is expected that this project will generate an annual rate of 
return of 12%.
(a) By using the CAPM formula, calculate the required rate of return 

on the investment in this project. 
(b) Based on the answer in (a), is it reasonable for Jacob Company to 

invest in this project? 
(c) What is the required rate of return on the investment in this 

project if the rate of return for the market portfolio increased by 10 
percent?

EXERCISE 5.3
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5. What is the risk status for a share if the beta for this share is less than 
1.0? 

6. The management of Danun Company is considering two choices for 
the best investment portfolio that is (1) combination of financial assets 
A and B (2) combination of financial assets A and C. The investment 
planned is 50 percent for each asset component in each portfolio. 

The following are the estimated returns for all the three types of 
financial assets: 

Year Expected Return (%) of Financial Assets 
 A B C 
2003 12 16 12 
2004 14 14 14 
2005 16 12 16 

(a) What is the expected return for each portfolio? 
(b) What is the standard deviation for each portfolio? 
(c) Which portfolio should Danun Company choose? 

7. The estimated beta for the shares in Emas Company is 1.3. The risk-
free rate is 8 percent and the estimated market return is 16 percent.
(a) Based on the CAPM formula, what is the required rate of return 

for the investors that invest in the shares of Emas Company? 
(b) What is the premium value of the market risk? 

8. The following information is the probability distribution for the 
returns of shares V and shares W. 

Probability Expected Returns (%) 
Shares V Shares W 

0.1 0 3 
0.2 6 4 
0.3 7 5 
0.4 5 6 

Based on the information above, calculate: 
(a) Expected returns for each share. 
(b) Variance for each share. 
(c) Standard deviation for each share. 
(d) Covariance between the returns of shares V and shares W. 
(e) Correlation multiplier between the returns of shares V and shares 

W.
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In this chapter, you had been exposed to the basic knowledge on risk and return 
from the perspective of an investor. Based on this knowledge, it is hoped that 
you will be able to apply it to ascertain the risk and return of an investment in a 
security as well as an investment portfolio. This is important as it will be able to 
help you in making financial decision whether for personal or company matters. 

9. Mesra Company has two choices in investment portfolio.

First Choice Second Choice 
Invest 40% in shares N and 
60% in risk-free security. 
Expected return for shares N is 
13% and for risk-free security 
is 6%. 

 Beta for shares N is 1.25. 

Invest 50% in shares M and 
50% in risk-free security. 
Expected return for shares 
M is 16% and for risk-free 
security is 6%. 
Beta for shares N is 1.4 

Based on the information above, calculate: 
(a) Expected return portfolio, beta portfolio and Reward-to-Risk 

Ratio for both the investment alternatives; and 
(b) Which portfolio should be chosen by Mesra Company? 

10. Shares A have beta 1.2 and expected return of 20%. Shares B have 
beta 0.80 and expected return of 13%. If the risk-free rate is 5% and 
the market premium risk is 12%, which shares can be said as 
overpriced or underpriced? 




